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EDITORIAL NOTE 


The Annual Review of Telecommunications in the 
Government of Canada was first published in 
1976/77, followed by successive yearly 
publications through 1981/82. Subsequent to 
the issuance of the 1981/82 Annual Review, 
however, an attempt to improve’ government 
telecommunications planning resulted in a 
shift of the reporting deadline required by 
Treasury Board from October to February. A 
gap was therefore created between the 
publication labelled 1981/82 and this 1984 
Annual Review and Planning Framework. 


With the exception of the English version of 
the 1979/80 issue, limited copies of the back 
issues are available upon request from the 
Planning and Co-ordination Division of the 
Government Telecommunications Agency, Depart- 
ment of Communications (DOC). 
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A. Introduction 


The Treasury Board Administrative Policy Manual (Chapter 435), 
requires that an Annual Review of Telecommunications be prepared 
by DOC in consultation with the Telecommunications Advisory 
Committee (TAC). It is developed on the basis of departmental 
submissions, with timing and content determined by Treasury Board 
in consultation with DOC. 


The purpose of the Annual Review is to improve the management and 
administration of telecommunications in the government. To assist 
departments in the planning process, a planning framework is 
included in the format. This year the title has been amended to 
reflect an increasing emphasis on planning in the content. 


While the Annual Review and Planning Framework represents one 
vehicle whereby planning information reaches departments, it 
should be noted that telecommunications planning is continually 
bolstered by various less visible pro-active exchanges within the 
community. 


B. Highlights 
ie hocus 


For the past few years telecommunications has been on a path of 
convergence with the electronic data processing and office equip- 
ment technologies. This issue of the Annual Review and Planning 
Framework focuses on that convergence, beginning with a 
dissertation on its history, present status and emerging 
managerial problems. The long-range planning framework together 
with Appendixes I, II and III provide information intended to help 
managers understand issues related to convergence and plan 
telecommunications in light of the information technology with 
which they are dealing. 


2. Telecommunications expenditures 


Fifty-eight government departments reported to Treasury Board 
total expenditures of $496 million on telecommunications in 
1982/83. Analysis shows that, of those, the capital component 
constituted the largest relative increase over the previous year. 
This was not surprising, as capital expenditures (departmental by 
nature) are characterized by sizable biennial rises. The overall 
effect, however, tends to reduce the proportion of shared and 
customized expenditures. The largest single component, of course, 
is operations, where the increase was significantly less than in 
1981/82. 


Total expenditures, including those personnel-related, are fore- 
cast to continue to rise through 1987/88, but at a lower rate per 
year than that experienced in 1982/83. 


Further details, including a forecast of future expenditures and 
personnel, are provided in Section D. 


3. Long-range planning framework 


Government objectives and priorities are coupled with observations 
of environmental and industrial trends and reports of admin- 
istrative practices, research and planning activities to form the 
long-range planning framework. . 


Some noteworthy trends include the following: 


The information technology industries are becoming 
increasingly communications-oriented. Voice processing 
looms as the single most important development in the 
provision of integrated information technology. 


Sectors experiencing major growth in the short term will 
be the software and data service industries. 


A multiplicity of enhanced services is in the offing, 
including the integration of both voice and facsimile 
with electronic messaging service by 1990. Use of voice 
messaging is on the increase. 


As data terminals, word processors and personal computers 
become less distinguishable one from another, multi- 
functional workstations are taking their place. By 1992 
these workstations will be able to inter-operate with a 
wide variety of networks and will function as “personal 
assistants” to middle and senior managers. 


A proliferation of data bases is anticipated; extent and 
depth of coverage will be augmented. 


The per-unit cost of most of the components of infor- 
mation technology is going down. For this reason it is 
now increasingly cost-beneficial to apply the technology 
to the solution of more and more office functions. 


In the long range, government shared services will be 
provided over a Government Integrated Services Network in 
accordance with public switched network developments. 


Both circuit- and packet-switched data communications 
services will be offered on a shared basis. 


Research efforts on Fibre Optic Local Area Networks 
(FO-LANs) and optoelectronic switch arrays promise high- 
capacity benefits. 


Organization of work and workplace is required to best 
equip departments and agencies to take maximum advantage 
of the new tools available. 


These and other trends and developments are reported in more 
detail in Section E. 


| 
> 
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C. Convergence 


The word “convergence” has found a niche in modern literature 
under a complexity of connotations. Max Lerner, in his foreword 
to The Aquarian Conspiracy, describes "an American renaissance” 
taking place in terms of a universal convergence of disciplines, 
while philosopher and author E.F. Schumacher, in A Guide for the 
Perplexed, writes of convergent and divergent problems. 


Convergence in the sense that interests the telecommunications 
community involves a variety of both disciplines and problems. 
These are explored in the form of an overview in this section and 
as a preface to the planning framework - a more detailed exami- 
nation of the divergent progeny to which convergence is parent. 


1. Definitions 


Information technology is defined as “the acquisition, processing, 
storage and dissemination of vocal, pictorial, textual and numer- 
ical information by means of computers and telecommunications."* 
Obviously, such a technology should be, and often is, found in the 
office. Hence the expression "Office of the Future," and now 
"electronic office," is used to describe "a technologically 
feasible office environment which makes maximum, or optimum, use 
of information technology."* 


In the Information Technology and Systems Plan instructions the 
term “Informatics” is used as a synonym for Information Technology 
and is defined to include the primary technologies of traditional 
electronic data processing, telecommunications and emerging 
electronic office systems, and the technologies associated with 
their convergence and interconnection. 


The term “convergence” is often used to describe the coming 
together of technologies that in the past have been regarded as 
relatively distinct. In the context of this report, however, 
convergence refers to computers, telecommunications and office 
systems being linked together to provide the integrated electronic 


office in support of the knowledge worker. 


The approach proposed to examine this phenomenon involves dissect- 
ing each of the elements - that is, the three technologies (the 
means) and the knowledge worker's needs (the ends) - summarizing 
the requirements of the problem, and identifying the 
organizational and human dimensions affected by convergence. 


*A.J. Meadows, M. Gordon, G. Singleton, Dictionary of New 


Information Technology, (New York: Kogan Page, London Nichols 
Publishing Co., 1982). 


2. The technologies 


The profile of the office is being re-shaped by the three 
technologies fundamental to its functions: office equipment, 
Electronic Data Processing (EDP) and telecommunications. It is no 
longer certain, however, that this is the way it should take 
place. It might be more appropriate for the office worker 
(knowledge worker) to reshape its environment using the 
technologies. As someone once put it, "Office automation is the 
answer; now, what is the question?" 


3. The means 


In his brief to the Royal Commission on the Economic Union and 
Development Prospects for Canada, published in November, 1983, the 
Minister of Communications explained how the telecommunications 
and computer technologies are integrating: 


“In a scientific sense the integration of these tech- 
nologies results from a pair of related developments. 
First, telecommunications and computers are beginning to 
speak the same language: digital. Every kind of infor- 
mation, no matter what its source or nature, can be 
encoded in digital form. This means that in principle 
all information can be transformed into machine lan- 
guage, transmitted over long distances without loss of 
fidelity, processed into new forms and translated back 
into pictures, text or numbers for human use. 


“Second, the physical integration of telecommunications 
and computers has been facilitated by the development of 


integrated circuits, the famous micro-chips. These 
permit computer power to be distributed throughout 
telecommunications networks. Beyond this, micro-chip 


technology is extremely inexpensive, very small, highly 
reliable and extraordinarily powerful. The net effect 
is to make information technology portable and nearly 
invisible, allowing it to be applied in an 
extraordinarily wide variety of situations. This is the 
key to its pervasiveness.” 


The brief goes on to note that, during the last decade, the 
effects of this technology-converging trend “have become parti- 
cularly clear in a new generation of equipment that has come on 
the market and which is based on the complete integration of 
computers and communications." This new equipment obviously 
refers to office equipment, the third element that is converging 


technologically. 


Office equipment is certainly where this trend is, or at least 
should be, most visible. Were it not for the realization that 
something must be done to improve the productivity of the office 
worker (the knowledge worker), convergence would be an elegant 
conceptualization of a solution looking for a problem. 


Thus, converging technology could be described as integration in 
progress. However, integration does not end with technological 
convergence; organization, procedures, methods and techniques are 
required to allow humans to take full advantage of these 
advances. 


3.1 Convergence of the means 


Convergence is a function of EDP, office equipment, telecom- 
munications and the interface of each with the human user. The 
difficulty in recognizing convergence is certainly due, to a large 
extent, to the fact that the current degree of divergence is 
itself not clear. An examination of each variable of the con- 
vergence equation would be useful in support of this proposition. 


3.1.1 The EDP vartable 


The Auditor General pointed out in his 1983 report to Parliament 
(on “The Management of Computing”): 


“We appear to be on the verge of a new wave of computer 
applications, among them the automation of office pro- 
cesses fundamental to the apparatus of government. This 
new technology (information technology) offers. real 
Opportunities to improve the efficiency of the govern- 
ment's operations and to serve the public better. The 
fundamental question is whether the present state of EDP 
in the government, and the initiatives now being taken, 
will permit the government to take advantage of the new 
technology of the 1980s and thereafter.” 


The Auditor General also indicated that "the day is long past when 
returning to manual systems could be contemplated, even in an 
emergency” and expressed concern that so much emphasis may be 
placed on restraint that, “despite the great decline in the 
hardware costs," government may be left "far behind the private 
sector, and even behind some other governments.” 


Until recently EDP was an activity that occurred behind closed 
doors. Originally, the user presented a statement of the problem 
in more or less clear terms. Somehow progress was made and the 
user was required to present a stack of input data. Miraculously, 
out came the desired results! The user often wondered how all 
this took place but did not pursue the question so long as the 
results were obtained. 


The next step in the EDP evolution took place when the central 
user recognized the need to acquire data from the field offices. 
The EDP organization stretched the wire from the central mainframe 
to the field office terminals and EDP/telecommunications conver- 
gence had begun. To most users, however, all this remained very 
transparent and the majority of them were content with this 
transparency blessing. 


3.1.2 The office equipment vartable 


The field user, by supplying input data in increasing quantity and 
quality, began recognizing opportunities for local applications 
of the data- The central EDP services faced the dilemma of either 
providing processing power at the distant input points or expe- 
riencing increased difficulty in obtaining the valid inputs. 
Simultaneous with this evolution, two other significant develop- 
ments were taking place. The central agency's success at pro- 
viding EDP services caused such an increase in its workload as to 
prevent it from even contemplating the distant user's needs. As 
microprocessors came on the scene, computer literacy improved and 
dispersion was on the way. 


Astute office equipment business people, realizing that computers 
could not be introduced to the office through the computer organi- 
zation, wisely called them word processors and sold them as office 
equipment to office managers. Office equipment/EDP technology 
convergence — but also organizational divergence - had begun. 


In retrospect, the word processor can be recognized as the distant 
user's attempt at getting some local processing power. How many 
local inventories, personnel mini-data bases, mini-financial 
systems, etc. are stored and operated in word processors? The 
local user had acquired the taste for local processing, and the 
office equipment suppliers were not about to let the opportunity 
slip by. 


It was a small step to the realization that word processors would 
be a very handy tool to get text from one office to the other if 
they could be made to communicate. Communicating word processors 
began appearing and the office equipment/telecommunications 
convergence was triggered. 


3.1.3 the telecomnunicattons vartable 


To the telecommunications user a parallel evolution took place 
over a longer period, having started earlier. From two telephones 
and a pair of wires for each point-to-point telephone conversation 
in the beginning (telephones were ordered in pairs in those days!) 
to today's point-to-world communication with only one telephone 
set at the caller's end, a lot has happened beyond the spot where 
the wire of the user's set goes into the wall. One of these 


behind-the-scene events was the move from electro-mechanical to 
electronic switching. In this case telecommunications/EDP 
convergence was on the way, as computers were introduced to do the 
switching. However, the user was still quite happy to let all 
this happen and could not care less how it was developing so long 
as the dial tone kept coming and the called party kept answering. 
In other words, transparency was bliss. 


Transparency was bliss ... but the ability to view data while 
conversing about it would be much better. The answer to this wish 
was the displayphone, and with its appearance on the _ scene 
telecommunications/office equipment convergence had begun. 


EDPers call the phenomenon “informatics.” Telecommunicators call 
it "telematics." Office workers call it “bureautics."” Now all 
this bickering about semantics is making people part of the 
problem, and each group is intent on protecting its turf. The 
danger is very real that the whole could turn into a “peoplics” 
problem. 


In summary, to this day, convergence has been technology driven; 
that is, the means are converging. Unfortunately, to this day 
also, technology has concentrated only on automating paper flow, 
luring itself into the belief that it was addressing information 
flow. Information flow is not complete until it has been absorbed 
by someone to improve that person's level of knowledge or to 
prompt that person into action. Thus, the requirement must be 
stated in terms that will promote technology convergence and stop 
organizational divergence. 


4. The requirement 


In spite of the surge in development of smaller, faster and 
cheaper widgets, few of the elements of computer, telecom- 
munications and office equipment really work together to their 
full potential. For the most part they are stand-alone systems or 
closed systems that will only work with certain other equipment. 
Proprietary protocols and contradictory standards still leave 
users with systems that fail to satisfy their real requirements. 
When the interchange is possible, it is usually still so tedious, 
arduous, cumbersome and annoying that the user does not even want 
to attempt it. AS” “One aWwriter, epute oat: “Compatibility is 
progressing “between some communications and data processing 
vendors. Congeniality has hardly been touched." 


Workstations offer access to such facilities as telephone, tele- 
printer, facsimile, personal computing, graphics, word processing, 
data bases, data transmission, teletex and perhaps even video from 
one integrated unit. Yet people still have to cut-and-paste the 


Paper outputs from each of these sophisticated tools and, at the 
other end, often have to re-input the data relevant to their 
function. 


Clearly the action is at the terminal (office equipment) end of 
the converging technologies. This is also where the most 
confusion exists, as technology has surpassed the current 
organizational ability to absorb and take advantage of these new 
capabilities. The requirement, then, must be addressed from the 
human and management, as well as the organizational, perspec- 
tive. 


5. The ends 
5.1 The people 


One way of describing the vision of the integrated office from the 
users' perspective is in terms of demands. These, although stated 
in more technical terms than the user might employ, are as 
follows: 


"- First, he needs resources on demand ... the resources 
(invisible to him) of the PBX, of data processors, 
perhaps of a local area network, available in a conven- 
ient manner, principally through his workstation. 

“—- Second, he needs bandwidth on demand, although he may 
not even know what bandwidth is. But he needs to be 
able to make a telephone call using 64 or less kilobits 
of bandwidth, or to call up a high-resolution graphic on 
his screen, using two megabits of bandwidth. 


"- Third, he needs processing on demand, for any one of 
a hundred applications, using processing power either in 


his terminal or in a central processor. Again, he 
doesn't much care, as long as it's there when he needs 
tie 


"— Fourth, he needs functionality on demand, the ability 
to quickly and easily select and use the function he 
needs, whether it's broadcasting a voice message, or 
retrieving a file, or manipulating his budget."* 


A study on the effects of information technology on employment 
(Appendix I) notes that the unique needs of workers in an infor- 
mation technology environment differ from the more generic needs 
within the structure of data processing. As difficult as it will 
be “to determine what they will find truly useful in a set of 


*Computers and People, (Newtonville, MA: Berkeley Enterprises, 
Inc., January-February 1982). 
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technologies they have had little or no experience with,” when 
these fundamental people requirements are met, the management 
decisions required to plan, organize, direct and control this 
knowledge worker's environment will be very much facilitated. 


5.2 The management 


The onus is no longer just on industry and regulators to make 
these management decisions possible- The office workers' managers 
must now restate the requirement. Innovative approaches must be 
recognized and introduced to allow people to make optimum use of 
the technology available to them. 


It is up to government managers to prepare the path within their 
organizations. Faced with large investments in incompatible 
equipment, confusing market options and proliferous quantities of 
paper carriers of information, the task of automating is somewhat 
disheartening. 


It should be clear that how to achieve office automation techno- 
logically is no longer the question; the technology is abundantly 
ripe. The questions of today are: 


- What is information? 
- Where, why, how does it need to flow? 
« Who creates and absorbs it? 


- And how can computers, telecommunications and office equipment 
be applied to automate that which can be and is used to improve 
the productivity of knowledge workers? 


Questions such as these do reflect the obvious trend manifested in 
the information technology industry. They explain why the em- 
phasis is now shifting towards expert systems and decision support 
Systems to help managers. Finally, the realization that 
information technology must be applied to come to the aid of the 
knowledge worker as opposed to the "“paper-pusher" is indicative 
that the Auditor General's message is being heard. These 
questions also point to entirely new dimensions which now need to 
be considered. 


"No responsibility has been so seriously and consistently under- 
estimated in recent years as that of managing the integration of 
office information systems," stated J.H. Carlisle, of Office of 
the Future Inc. in a paper entitled “Managing the Integration of 
Office Information Systems." Although the responsibility for 
integrated information systems management has been the subject of 
much pondering, no cut-and-dried solution has been forthcoming. 
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But the message is clear: technology convergence must be managed 
if office integration is to happen. Probably the most crucial 
decisions that face the manager will concern the organization and 
its impact on the human element of its function. 


5.3 The organization 


Converging technology can only occur through people and for 
people. Steps taken to make this happen are reflected in 
organizational changes based on sound management decisions. 


The organizational dimension now facing management is the search 
for the answer to: How can information/knowledge work be organ- 
ized using the new tools offered by information technology? And 
certainly not: How can the old methods of handling paperwork be 
automated? It should be obvious that the latter approach, if it 
is pursued, will compound the problem beyond recovery. 


Through the ensuing pages, many questions related to convergence 
are shown to be still unresolved. How will the market be 
structured? What kind of reorganization is required? Will Local 
Area Networks (LANs) or Private Branch Exchanges (PBXs) be the 
dominant link? How can the labour force adjust to the changes? 
And so forth. 


Of all the issues in question, one postulation, at least, goes 
uncontended - that productivity improvement is the ultimate goal 
of the automated office. Given that productivity can be described 
in terms of efficiency and effectiveness, two further suppositions 
are proffered: efficiency is “doing things right" and effec-— 
tiveness is "doing the right things.” 


With this in mind, in the following pages the reader is invited to 
consider the current status of telecommunications in the gov- 
ernment (the historical facts), then examine the issues presented 
in the planning framework (supported by three studies). Hope- 
fully, government planners will thereby be assisted in identifying 
the requirements to meet that goal. 
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D. Review of Fiscal Year 1982/1983 


As pointed out in the previous section, convergence is a relative 
concept and is most difficult to measure- The annual review of 
the telecommunications expenditures in the Government of Canada 
provides a basis on which to extrapolate for the future as well as 
a reference against which to measure convergence. 


This section of the Annual Review deals with telecommunications 
expenditures and personnel involved in providing telecom- 
munications services within the federal Government of Canada. 
Each year, Treasury Board requires all departments named in 
schedules A or B of the Financial Administration Act whose 
telecommunications expenditures exceed $20,000 to submit 
telecommunications sections of the Information Technology and 
Systems Plans (ITSP)- The review consists of a summary of the 
ITSP mechanisms, an analysis of the financial data and of the 
Government Telecommunications Agency (GTA) charges and a forecast 
into the future. 


1. Information Technology and Systems Plan 


The procedure, response and coverage of the ITSP is the subject of 
this sub-section. 


1.1 Procedure 


In August, 1983, Treasury Board requested departments to prepare 
their ITSPs for submission in February, 1984. For the 1984 ITSP, 
62 departments were requested to report their telecommunications 
expenditures, activities and plans for fiscal years 1982/83 
through 1987/88. Sixty-three departments were surveyed by the 
previous year's ITSP. Canada Post, because of its newly acquired 


crown corporation status, was not requested to participate in the 
L984 TSP. 


The format and content of the 1984 ITSP were similar to those of 
the previous year. Following Treasury Board's formal request for 
the 1984 submission, GTA provided all departments involved with 
summaries of their 1982/83 charges for GTA services. In January, 
1984 ITSP workshop sessions. were arranged for all interested 


departments and assistance was provided in completing their 
submissions. 


1.2 Coverage 


Information collected from the telecommunications section of the 
ITSP is used to estimate telecommunications expenditures for the 
total federal government. Of the 62 departments requested to 
report, 58 had responded by the end of August, 1984. 


Results from the 58 departments responding to ITSP, combined with 
estimates of the expenditures of the four departments not 
reporting, were used as the sample from which total federal 
government telecommunications expenditures were calculated. 
Forecast data available from 1982 ITSPs were used as estimates for 
non-reporting departments. 


2. Financial analysis 


The total telecommunications expenditures are analyzed first. 
This analysis is followed by a discussion of each of the major 
components of the total; that is, the operating, capital and 
personnel expenditures. The distribution of expenditures among 
shared, customized and departmental services concludes’ the 
analysis. Tables 1 to 8 and Graphs 1 and 2 referred to in the 
text have been grouped at the end of this section. 


2-1 Total telecommunications expenditures (Tables 1 and 2) 


Total telecommunications expenditures, including telecom- 
munications personnel-related expenditures, as derived in Table 2 
from the summation of total departmental telecommunications 
expenditures, amounted to $496,259,000 in 1982/83, an increase of 
16.3 per cent over 1981/82. A breakdown of total telecommunica- 
tions expenditures shows that operating expenditures increased by 
12.6 per cent, capital expenditures increased by 50.2 per cent and 
personnel-related expenditures increased by 12-5 per cent. The 
comparison of each telecommunications category to total tele- 
communications expenditures reveals its relative magnitude. 
Results of this comparison are as follows: 59 per cent operating 
expenditures, 12.7 per cent capital expenditures and 28.3 per cent 
personnel-related expenditures. Historically, total telecommunica- 
tions expenditures have increased at a 15-20 per cent annual rate 
with 1981/82 expenditures measuring 14.6 per cent. This pattern 
is displayed in Graph 1, which presents past year's’ total 
telecommunications expenditures, including and excluding 
personnel-related expenditures. 


Analysis of departments grouped by size of reported 1982/83 total 
telecommunications expenditures shows that departments with total 
expenditures in excess of one million dollars had average expen- 


diture increases of approximately 16 per cent. In comparison, 
those departments with expenditures of less than one million 
dollars showed increases of over 3/7 per cent. Compared to the 


total federal government increase of 16-3 per cent, and considering 
that these departments account for less than 6 per cent of total 
federal government telecommunications expenditures, it is obvious 
that smaller departments have relatively less effect on overall 
trends and growth rates. Similar growth patterns were displayed in 
1981/82, when the expenditures of the largest telecommunication 
users increased by 12 per cent while the smaller ones reported a 
growth rate of 20.5 per cent and the overall increase was 14.6 per 


eent. 


2.2 Telecommunications operating expenditures (Table 1) 


Total telecommunications operating expenditures increased by 12.6 
per cent in 1982/83 to $292,912,000. This compares to a 21.1 per 
cent increase in 1981/82. Historically, operating expenditures 
have shown growth rates of between 11 and 16 per cent with the 
exception of 1981/82. Detailed analysis of operating expenditures 
shows that outlays on telecommunications services increased by 
13.6 per cent, repair expenditures increased by 10.7 per cent and 
leasing declined by 4.6 per cent. Breaking out telecommunications 
expenditures in another way, operating voice, data/message and 
image transmission expenditures have increased by 11 per cent, 
16 per cent and 36 per cent respectively. 


The increase in operating expenditures is considered to be a 
result of moderate price increases from suppliers and expansion of 
services required in support of federal government programs. 


2.3 Telecommunications capital expenditures (Table 1) 


Telecommunications capital expenditures increased substantially in 
1982/83 to $63,244,000, a 50.2 per cent increase over 1981/82. 
This compares to a decline of 4.5 per cent in 1981/82. A pattern 
of large increases in one year with declines in alternate years 
appears to be a continuing trend. This is evidenced by the rates 
of change of capital expenditures measured for the years 1978/79 
through 1981/82 which were 19.9 per cent, -13.9 per cent, 46.9 per 
cent and -4.5 per cent respectively. In 1982/83, only 20 of the 
58 departments reporting had capital expenditures and of these 
only one had total telecommunications expenditures of less than 
one million dollars. In addition, the majority of departments 


reporting capital expenditures in 1982/83 also made purchases in 
1981/82. 


A breakdown of capital expenditures shows that 40 per cent of the 
total was for construction, acquisitions and parts related to 
voice telecommunications, 50.3 per cent for data/message 
telecommunications and 9.7 per cent for image telecommunications. 
Capital expenditures relating to voice and data/message tele- 
communications grew by 56 per cent and 50 per cent respectively, 


while capital expenditures fort image telecommunications increased 
by 31 per cent. 


The following departments accounted for most of the $63 million 
capital expenditure: 


- National Defence 


- Royal Canadian Mounted Police (RCMP) 
- External Affairs 


- Environment Canada 
- Communications 
- Fisheries and Oceans 
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2-4 Telecommunications personnel and related expenditures 
(Tables 1 and 3) 


Total telecommunications personnel-related expenditures reported 
for 1982/83 amounted to $140,103,000. This reflects a 12.5 per 
cent increase over 1981/82. Salaries, the major component of 
personnel-related expenditures (98 per cent), were responsible for 
this increase, measuring a growth of 12.6 per cent. Other 
personnel-related expenditures, which include training, service 
contracts and telecommunications consulting expenditures, 
increased by 4-7 per cent. 


Adjustment was required to personnel-related expenditures reported 
by the RCMP in their 1982 ITSP, resulting from their refinement in 
defining positions and duties primarily dedicated to telecom- 
munications functions in the 1984 ITSP. The resulting adjustment 
amounted to a reduction of $22,887,000 from 1981/82 telecom- 
munications personnel-related expenditures. 


Total telecommunications person-years reported (including esti- 
mates for non-reporters) amounted to 6,190 for 1982/83. Because 
of changes in methods and definitions used by some departments in 
determining telecommunications person-years this value cannot be 
compared to last year's estimated total telecommunications person- 
year utilization .of 75301. Total 1981/82 telecommunications 
person-years were consequently adjusted to 6,276. On this basis, 
person-years are estimated to have decreased by approximately 
1-4 per cent from 1981/82 to 1982/83. 


The identification of person-years related to the provision of 
telecommunications services continues to be a problem for depart-— 
ments- Changes in departmental methodology used to derive this 
information tend to make the data unreliable and inconsistent. 


2.5 Shared, customized and departmental services (Table 4) 


Table 4 reveals the distribution of telecommunications expendi- 
tures among shared, customized and departmental services. 


The decrease in the proportion of shared services used is consid- 
ered to be a result of the significant increase in 1982/83 capital 
expenditures which are departmental in nature. The increase in 
the customized service total is attributed to changes in 
procurement procedures and consolidated billing for Telecom Canada 
Telpak services paid through the GTA revolving fund. Department 
of National Defence (DND) and Transport Canada (TC)/Atmospheric 
Environment Service (AES) of Environment Canada circuits included 
under these arrangements are still planned, managed = and 
implemented by the departments. 
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The contents of Table 4 were developed using information contained 
in the departmental ITSPs and GTA customer account records. While 
voice and data/image services are generally distinguishable, the 
use of the shared voice network for data and image transmission 
results in a certain percentage of inaccuracy. In addition, costs 
relating to data/image transmission are occasionally reported in 
the EDP section of the ITSP and are therefore excluded from these 
results. 


3. Government Telecommunications Agency charges 


The Department of Communications Act (RSC-1970, c.24, s.5) states, 
in part, that the Minister of Communications shall “plan and 
coordinate telecommunications services for departments, branches 
and agencies of the Government of Canada." This responsibility 
(in accordance with T.B. 714755) is assigned to GTA. The Agency 
operates on a cost-recovery basis through a revolving fund. This 
sub-section gives details on the makeup and apportionment of GTA 
charges. 


3.1 Government Telecommunications Agency revolving fund (Table 5) 


Total recoveries from departments for shared and customized 
telecommunications services increased by 63.8 per cent in 1982/83 
over 1981/82. The major change was in voice inter-city customized 
services, which increased by 438.8 per cent, from $7,345,000 in 
1981/82 to -S39 5575 ,000.ins 982/83. 


As is shown in Table 5, voice inter-city shared services increased 
by 19.8 per cent while local voice service charges increased by 
11-2 per cent. GTA-shared inter-city message services increased 
by only 4.4 per cent, in contrast to inter-city customized data 
services, which increased by 47.4 per cent. 


3.2 Government Telecommunications Agency operating expenditures 


Operating expenditures represent charges to GTA for services it 
manages and provides to departments on a cost-recovery basis. In 
1982/83 operating expenditures amounted to $108,238,537, an 
increase of 68 per cent over 1981/82. The acquisition of 
customized services for departments, which increased by 278.8 per 
cent, was the major factor contributing to the increase in 
operating expenditures. 


3-3 Government Telecommunications Agency administration 
expenditures 


GTA administration expenditures measured $8,420,498 in 1982/83, 
which represented a rise of 26.6 per cent from 1981/82, but only 
7.2 per cent of total GTA revenue. (Historically, administration 


ie 


expenditures have accounted for 9-10 per cent of total revenues.) 
The increase was largely due to a very significant rise in Public 
Works Canada rental charges, additional person-years, the 
person-year mix and salary increases. 


3.4 Comparison of costs of government inter-city (1X) network and 
public long distance network 


The following is a comparison of the costs of placing some typical 
long distance calls from government telephones using direct access 
to the government IX network and Direct Distance Dialing (DDD) on 
the public long distance network. 


COST OF TYPICAL 3 MINUTE LONG DISTANCE CALLS 
DURING BUSY HOUR 


Public long Percentage 


distance cost savings 

*IX network network using IX 
Origin Destination (direct access) (DDD) network 
Ottawa Kingston oo 75 $1.64 52.4 
Ottawa Montreal ~ S$ .84 $1.79 53.1 
Ottawa Toronto S .96 $1.94 50.5 
Ottawa Windsor $1:.38 $2.04 32.23 
Ottawa Calgary $1.68 $3.30 49.1 
Ottawa Halifax $1335 $2.20 50.0 
Ottawa Vancouver SlsoG $3.30 40.0 
Ottawa Winnipeg $1.50 $3.00 50.0 


Sizable savings can be derived through the use of the government 
inter-city network. It is estimated that on average this network 
results in savings of the order of 50 per cent when compared to 
commercial long distance service available directly from the 
common carriers (direct distance dialing). 


3.5 GTA services utilization (Table 6) 


In 1982/83 GTA provided $116,854,000 of telecommunications ser- 
vices to departments and agencies within the federal government. 
These services represent 42.8 per cent of all telecommunications 
services utilized. In 1981/82 GTA provided 30.7 per cent of the 
total telecommunications services. 


*Government inter-city network charges used to derive the above 
information include the portion of GTA administration charges 


applicable to these services. If operator assistance is required 
an additional charge of 60 cents per call is levied. 
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Details of GTA service utilization for 1982/83 are delineated in 
Table 6. This table shows that GTA services constituted 77.8 per 
cent of total voice inter-city services, 5.9 per cent of total 
voice local services and 21.3 per cent of total data/message/image 
inter-city services. Data/message/image local services from GTA 
are insignificant. 


Comparing 1982/83 results with 1981/82 shows that voice inter-city 
and local services have both increased, while data/message/image 
inter-city services showed a decline. 


The validity of the information relating to data/message/image is 
questionable. This results from the reporting of data services 
expenditures in both the telecom and EDP sections of ITSP and from 
the use of shared voice facilities for data and image trans-— 
mission. 


4. Future 


A forecast of expenditures and personnel is provided here and some 
changes to the 1985 ITSP are mentioned. 


4.1 Forecast of expenditures and personnel (Tables 7 and 8) 


Forecasts of operational and capital telecommunications expendi- 
tures are based on historical data received from past ITSPs using 
exponential regression techniques. Telecommunications personnel- 
related expenditures were developed from forecasts of telecom- 
munications person-year requirements reported by departments in 
the 1984 ITSP and the arbitrary assumption that salary increases 
in the foreseeable future will amount to 5 per cent. Tables 7 and 
8 contain the results of these analyses. 


Telecommunications operating expenditures are forecast to grow at 
12-13 per cent per year during 1983/84 through 1987/88. Capital 
expenditures are forecast to increase by only 4 per cent in 
1983/84 and then to grow at an average annual rate of 16 per cent. 
Personnel-related expenditures are estimated to increase at rates 
ranging between 7 per cent and 8 per cent during the years 1983/84 
through 1987/88. The combination of these estimated expenditures 
indicates that total telecommunications expenditures, including 
personnel-related expenditures, will increase at between 10 per 
cent and 12 per cent per year during 1983/84 through 1987/88. 


Because of the limited nature of their derivation and the unknown 
influences that may affect policy, these forecasts are offered as 
indicators only and not as inflexible planning aids. 


= bows 


4.2 Future developments 


Significant changes in the amount of detailed information required 
for the 1985 ITSP have been made. ITSP will now request 
information which in most instances will have already been 
generated by departments for their own management needs. 
Therefore, a possible reduction in the workload placed on 
departments with respect to ITSP is anticipated. 


One additional organization, the Medical Research Council Of 
Canada, will be required to submit its telecommunications section 
of (the “ITSP tor) the first time in 1985. ITSPs will not be 
received from the Ministry of State for Economic and Regional 
Development and the Ministry of State for Social Development as a 
result of their dissolution. 


In April, 1984 new economic objects were released for telecom- 
munications. This will necessitate some adjustments to depart- 
mental financial systems to ensure availability of expenditure 
data in appropriate groupings to support management and ITSP. 


The TAC working group on planning is actively involved in the 
development of a long-range plan for telecommunications in the 
federal government. This could significantly benefit departments 
by providing support and guidance for departmental 
telecommunications planning. 
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TABLE 1 


TELECOMMUNICATIONS EXPENDITURES BY CATEGORY 


1982/83 
(§ 000) 
189,771 
US ae 


1980/81 
(§000) 
110,886 

4,658 


1981/82 
(§000) 
164,490 
67,932 


OPERATING EXPENDITURES 


Telephone Services-Common Carrier, GTA 


Message, Data Communications Services- 
Common Carrier, GTA, Computer Communi- 
cations Services 


Other 


Communication Services 


Repair-Lines Telecom Equipment Broad- 
casting, Radio & TV Relay & Booster 
Stations, Telephone Exchanges Telecom 
Equipment for Computers 


Rentals-Telecom Equipment not included 
in normal telephone service 


TOTAL OPERATING 


20,169 


214,793 


CAPITAL EXPENDITURES 


Telecom Equipment-Related Parts & 
Consumables excl Computers (ADJUSTED) 


Telephone & Telegraph Lines, Broad- 
casting Radio & TV Relay & Booster 
Stations, Telephone Exchanges 
Telecom Equipment excl Computers 
(ADJUSTED) 


TOTAL CAPITAL 


#44 065 


Professional & Special Services 939 


132,569 


2,316 


140,103 
137,787 


Salaries (Unadjusted) 
Salaries (Adjusted) 


TOTAL PERSONNEL (UNADJUSTED) 133,508 147,436 
TOTAL PERSONNEL (ADJUSTED) 124,549 12 140,103 


TOTAL TELECOMMUNICATION 392,366 449,776 

EXPENDITURES (ADJUSTED) 426,889 496,259 
Personnel-related expenditures have been adjusted to reflect refinements 
made by the RCMP in defining telecommunications functions in the 1984 

ITSP. This adjustment amounted to $22,887,000 and is reflected in both 
personnel-related expenditures and total telecommunications expenditures. 


Capital expenditures reported in 1980/81 have been adjusted to reflect 
refinements made by National Defence in the separation of telecommunications 


embedded in weapon systems versus strategic operational and administrative 
telecommunications capital expenditures. 


*K* 
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TABLE 2 
TOTAL TELECOM EXPENDITURES (INCLUDING SALARIES) 


a 1983 1981 / 1982 % CHANGE 
ae ian Inet sates Tne gataSeS | cOnaneD0 
($ 000) ($ 000) 1981 / 1982 

NATIONAL DEFENCE 161,125 135,682 
RCMP 66,838 83,687 
EMPLOYMENT AND IMMIGRATION 38,762 29 686 
TRANSPORT CANADA 32,595 129.668 
EXTERNAL AFFAIRS 27,674 23.269 
ENVIRONMENT CANADA 22,954 
REVENUE CANADA / TAXATION 12,841 
SUPPLY AND SERVICES / SERVICES 8,982 
HEALTH AND WELFARE 8,903 
FISHERIES AND OCEANS. 8,695 
INDIAN AND NORTHERN AFFAIRS 6,994 
COMMUNICATIONS 6,945 
AGRICULTURE CANADA 6,861 
ENERGY, MINES AND RESOURCES 6,299 
REGIONAL INDUSTRIAL EXPANSION 6,188 
REVENUE CANADA / CUSTOMS & EXCISE 6,060 
PUBLIC WORKS 5,644 
SUPPLY AND SERVICES / SUPPLY 5,079 
CORRECTIONAL SERVICES 4,099 
STATISTICS CANADA 3,955 
VETERANS AFFAIRS 3,410 
PUBLIC SERVICE COMMISSION 3,193 
SECRETARY OF STATE 2,917 
CONSUMER AND CORPORATE AFFAIRS 2,283 
NATIONAL RESEARCH COUNCIL 2,064 
NATIONAL MUSEUMS : 1,855 
JUSTICE 
NATIONAL LIBRARY 
ECONOMIC DEVELOPMENT 
NATIONAL FILM BOARD. 
CANADIAN INTERNATIONAL DEVELOPMENT AGENCY 
FINANCE 
PRIVY COUNCIL 
LABOUR 
CANADIAN TRANSPORT COMMISSION 
TREASURY BOARD 
NATIONAL PAROLE BOARD 
PUBLIC ARCHIVES 
AUDITOR GENERAL 
NATIONAL ENERGY BOIARD 
SOLICITOR GENERAL 
CANADIAN RADIO-TELEVISION & TELECOMMUNICATIONS COMMISSION 
ATOMIC ENERGY 
MINISTRY OF STATE FOR SOCIAL DEVELOPMENT 
COMMISSIONER OFFICIAL LANGUAGES 
SCIENCE AND TECHNOLOGY 
NORTHERN PIPELINE AGENCY 
PUBLIC SERVICE STAFF RELATIONS BOARD 
CANADA LABOUR RELATIONS BOARD 
CANADIAN HUMAN RIGHTS COMMISSION 
INSURANCE 
ECONOMIC COUNCIL OF CANADA 
CHIEF ELECTORAL OFFICER 
SCIENCE COUNCIL OF CANADA 
SOCIAL SCIENCES & HUMANITIES RESEARCH COUNCIL 
IMMIGRATION APPEAL BOARD. 
STATUS OF WOMEN 
CANADIAN INTERGOVERNMENTAL CONFERENCE BOARD 
SUPREME COURT OF CANADA 
TARIFF BOARD 
COMMISSIONER FOR FEDERAL JUDICIAL AFFAIRS 
ADJUSTMENT FOR TOTAL GOVERNMENT REPRESENTATION 14,985 
ADJUSTMENT FOR CHANGES IN REPORTING METHODOLOGY 
TOTAL EXPENDITURES 


Peay feral | Jere [ere ery! Pal ra |r| |e 
@lO]= | |v ]w]a |b [a [m lo 


OS Jololololololojolololojololojololololololojololo 
SIH AIH] FHF FKL KIN IN IMIN IN [O]WIWIW/O/AlA |AIM !IAIN/@ 


72 

41 

NR 
41,173 
(22,887) 
496,259 426,889 


WIO1O JO JO JO /O JOJA JOJ/O/O!O/O}/OJOJ]O]!o 


fo} 


* 1982 / 83 Expenditures reported by the RCMP cannot be compared with their 1981 / 82 expenditures. This results from their refinement in identifying telecommunications functions and 
associated expenditures in the 1984 ITSP 


** 1982/83 Expenditures have been estimated using forecasts provided in the 1982 ITSP 
NOTE : NRin the 1981 / 82 Total Telecom column indicates that no report was provided 
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TABLE 3 


TELECOMMUNICATIONS PERSONNEL 
1982 /83 


OCCUPATIONAL GROUP 


MANAGERIAL 
COORDINATION 
EQUIPMENT 
OPERATION 
ENGINEERING 
MAINTENANCE 
ENGINEERING 
SUPPORT 
1982 / 83 


UNIFORMED PERSONNEL 


CR- CLERICAL & REGULATORY 


CM- COMMUNICATIONS 


AS- ADMIN SERVICES 


SCYso Lele OP CREAR WATE 


EL= ELECTRONICS 


ENG- ENGINEERING 


GES-MAN- MESSENGER SERVICE 


CS= COMPUTER SYSTEMS ADMIN 


OCE- MACHINE OPERATOR 


GS- GENERAL SERVICES 


e 
Nh 


PG- PURCHASING & SUPPLY 


ee 
— 


DA- DATA CONVERSION 


—t 
ro 


FI- FINANCIAL ADMIN 


IS- INFORMATION SERVICES 


ORGANIZATION & METHODS 


DD- DRAFTING 


SOCIAL SCIENCE SUPPORT 
RADIO OPERATIONS 


SM- SENIOR MANAGEMENT 


ES- ECONOMIST, STATISTICAL, SOCIOLOGIST 


is) hm |hM WwW |b —N NO [Ww Ke} 
° . . . . . . . . 


EG- ENGINEERING & SCIENTIFIC 


EXA= EXECUTIVE 


SA- SENIOR EXECUTIVE 


OTHER 


-23- 


pe - , hel 
9°¢ Z°8 28/ 186t 
3 y 
9 
: v3 : 
. q 
L°9 > we ¢8 / 286 
6°€ 7° 0S 28/1861 2 
,) 
0 
L°€e Beli 7° 8h €8/ 2861 A 


WLOL 40 % 
SSDIAYAS 
WINSWLYVdS0 ONY G3ZIWOLSND “G3SYVHS 


b 318VL 


VETS, 
C98 
c° 68 
Loy 


=e 


TABLE 5 
GTA REVENUES 
1981/82 - 1982/83 


SERVICES 


VOICE 
INTERCITY SHARED 
INTERCITY CUSTOMIZED 
TOTAL INTERCITY 
LOCAL 
TOTAL VOICE 
DATA, MESSAGE, OTHER 


INTERCITY SHARED 
INTERCITY CUSTOMIZED 
TOTAL INTERCITY 

LOCAL 


TOTAL DATA, MESSAGE , OTHER 
TOTAL GTA 


VOICE 
INTERCITY SHARED 
INTERCITY CUSTOMIZED 
TOTAL INTERCITY 
LOCAL 


TOTAL VOICE 
DATA, MESSAGE, OTHER 


eee eee eee 


INTERCITY SHARED 
INTERCITY CUSTOMIZED 


TOTAL INTERCITY 
LOCAL 


TOTAL DATA, MESSAGE, OTHER 


TOTAL GTA 


REVENUES 
(§000) 


60, 390 
3). 57/5) 


8), 9O5 
35S 
ns 10S LO 718 


4,643 
8,493 
13,136 
116,854 


50,396 
7,345 


57,741 
33176 


fee eRe eek | 117 


S}5 NGS) 


85.8 


INCREASE FROM 
PREVIOUS YEAR 


bo 
(ee) 
a 


lo) 
Wo 
Ke} 


LO 2a 


71,328 


Gr 
8.1 
14.3 
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GRAPH 2 


PERCENTAGE PUBLIC SERVICE TELECOMMUNICATION 
PERSONNEL EMPLOYED IN VARIOUS AREAS 
ACTIVITY 1982/83 


COORDINATION 
15.5% 


Nin 
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_-— 
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MANAGERIAL 
4.7% 


ENGINEERING 
MAINTENANCE 


15.4% 


EQUIPMENT 
OPERATION 


61.8% 


ENGINEERING 
SUPPORT 


2.6% 
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E. Long-range planning framework 


1. Introduction 


Sections C and D have introduced the focal theme of this Review 
(convergence) and presented a synthesis of the current status of 
telecommunications in the government. With this foundation a 
planning framework has been constructed to assist telecommunica- 
tions managers in assessing the associated factors that impact on 
their planning tasks. The framework is intended to offer a 
planning strategy based on the conglomerate picture - a strategy 
that, with improved reporting mechanisms, can be molded to the 
expressed needs of the users. 


2. Government objectives and priorities 


In his paper, "A New Direction for Canada - An Agenda for Economic 
Renewal," released in November, 1984, the Minister of Finance 
noted that: 

",.eeas much as two-thirds of recent economic growth has 
been attributed to technological change and there is 
every reason to believe that its influence will grow... 
Both the public and the private sector have important 
roles to play in increasing Canada's technological 
strength... Government must play its part, by creating 
the climate and fostering the entrepreneurial spirit 
needed to realize increased innovation and to ensure its 
widespread application." 


DOC, in its Communications and Cultural Program, identifies the 
following specific objective: 


"To develop policies, programs and co-operative arrange- 
ments which achieve Canada's social and economic 
objectives for communications and culture and to foster 
the orderly development and operation of communications 
and culture for Canada in both the domestic and 
international spheres.” 


Three sub-objectives, related directly to the department's ob- 
jective and relevant to this year's focus are: 


- to foster the application of advanced information and communica- 
tions technologies and to support the growth and development of 
industries that create, manufacture and employ those 
technologies; 


- to plan, develop, co-ordinate and provide telecommunications 
services and facilities that satisfy the requirements of federal 
departments and agencies at the lowest possible cost; 
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- to develop policies and programs that promote the development, 
establishment and efficiency of telecommunications and broad- 
casting services; to co-ordinate all departmental policy 
endeavours; and to protect and sustain Canadian interests in 
international telecommunications and cultural undertakings. 


In relating these sub-objectives and others to those of the gov- 
ernment at large, DOC addressed the economic situation by placing 
at its disposal the sophisticated tools required to adapt 
efficiently and easily to the new converging technological 
environment. A new sector for Technology and Industry was 
therefore created to deal with the application of technology and 
provide support to industry. At the same time the Research Sector 
was altered to house all of the department's research and 
development work at the Communications Research Centre (CRC), 
including the areas of telecommunications, space technology and 
informatics, bureautics and telematics. Study of technology's 
effects on human behaviour will also be centralized at the CRC. 


In 1984, the objectives of the department were redefined to pro- 
vide increased support to the major technical sectors: infor- 
mation technology, space and communications techniques. The 
relationship of these government objectives and priorities to the 
long-range planning framework will be identified in the sections 
following. 


3. Carriers and industry 


Technological evolution may be said to be a process of innovation 
feeding on discovery. The patterns inevitably formed by this 
process, though significant, are in the early stages cunningly 
elusive. Now, in the mid-'80s, with the foundations laid, it is 
interesting to observe the emerging shape of the industrial world 
that these technologies comprise. 


(The following predictive information is based to a large extent 
on a United States Office of Management and Budget publication* 
released in 1983.) 


To begin with, as the convergence of technologies progresses, the 
information processing industries are becoming more and more 
communications-oriented: Computer users are shifting from batch 
processing to transaction processing, installing terminal net- 
works; word processing users are shifting to electronic mail often 
via hierarchical computer networks; information dissemination is 


*Five-Year Plan: Meeting the Automatic Data Processing and 


Telecommunications Needs of the Federal Government 
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not only being served by mail and broadcast media but also by 
selective, on-line networks wherever justified by the market; 
teleconferencing and communicating copiers are in active use. In 
fact, 1981 figures from the Bureau of Economics, United States 
Department of Commerce, show that the communications segment of 
the industry received $69 billion in revenue from the United 
States information processing market. Taking the other three 
segments into account, communications accounted for a 46 per cent 
share, data processing 28 per cent, information dissemination 20 
per cent and office equipment 6 per cent. These figures were 
based on the following breakdown of components and revenues: 


SECTOR COMPONENTS REVENUE 
(billions of $) 


Data mainframes minicomputers 
Processing peripheral equipment and 
terminals 
personal computers 
software and services 
media and supplies 


Office typewriters and word 
Equipment processors 
copiers 
micro-image systems 
| facsimile equipment 


Communications | telephone service 
telex and data services 
customer premise equipment 


Information newspaper and magazine 
Dissemination publishing 
TV and radio broadcasting 


Steady improvements in communications services, the emergence of 
new products and the convergence of technologies are fostering the 
expansion of markets for many kinds of information processing 
modules and creating a major structural impact on the information 
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processing industry itself. Microprocessors, for example, are 
used by data terminals, word processors and personal computers 
alike. With the appropriate software, all three can now perform a 
wide variety of functions and are therefore less distinctive 
individually than were their prototypes. The consequences are 
manufacturers must offer all three if they offer one, and pro- 
viders of specialty products must become knowledgeable about the 
other components as well as their core product. 


In addition, competition is generating an increasing line of 
hardware and software products which, in turn, require software 
interfaces to permit inter-operability with existing and past 
products. The three industries that produce these products are 
being forced to specialize or face the difficult task of sus- 
taining the development and manufacture of all the subsystem, 
hardware and software products required. 


This intense competition has made marketing increasingly complex. 
Major suppliers provide their own retail outlets, but the separa- 
tion of the industries leads also to remote customer support 
centres, the structure of which is determined by the segment of 
the market addressed. Business, professional and private cus- 
tomers have varying requirements. Home and small business con- 
sumers are largely served by department and office supply stores 
handling competing products. Corporate system vendors, on the 
other hand, tend to be a concentrated nucleus of manufacturers 
whose customers are already committed to their software. In 
addition to large computers, they are providing end-user work- 
Stations in competition with the more numerous’ specialized 
vendors. 


Predictions are that these corporate system providers will con- 
tinue to sell proprietary high-level software that requires the 
user to buy both their mainframes and their workstations. The 
spread of interface standards, however, can be seen as a con- 
straint to their success and they are vigorously moving into other 
areas to avoid disaster. Potential major winners are seen to be 
the companies selling workstations to the overlapping corporate, 
professional and consumer markets of the future. 


Network service providers will also be major winners, offering 
hardware, software and communications services to both corporate 
and individual customers. Whether they will both own the infor- 
mation utilities and produce the information they distribute is 
still a matter to be resolved by the regulators, although con- 
tinuing product diversification is bringing about a natural 
affiliation between the two. New network services will probably 
continue to be provided by the large, established carriers owing 
to the size of capital investment required to implement them. 
These carriers will share a significantly larger market. 


Bey 


Finally, as the hardware subsystem market becomes independent of 
national boundaries, software and data services will offer entic- 
ing rewards. These services, for which there is an increasing 
demand, must reflect national languages, cultures and business 
patterns, therefore rendering themselves unattractive to foreign 
suppliers. Domestic providers of these services may well become 
the superstars of tomorrow. 


How can DOC, in the furtherance of its sub-objective "to support 
the growth and development of industries that create, manufacture 
and employ those technologies,” direct its efforts in concert with 
these trends? One way is to build on strength, further strength- 
ening and encouraging the industries that represent the best 
opportunities to improve Canada's trade balance. 


High technology commodities are goods that require advanced tech- 
nology to produce- Statistics Canada figures covering the period 
1978-82 indicate that the greater the amount of technology re- 
quired, the greater our relative dependence on goods produced 
abroad. In fact, within the manufactured products commodity 
group, trade in high tech commodities is the largest component of 
the deficit. 


Of the four information technology segments, communications has 
for several years been dominant. In the data processing segment, 
good potential gains appear attainable in the software and service 
areas.- Canada's strengths, in other words, are happily in line 
with the most promising avenues for market revenue advances. That 
every effort should be directed in their support is strongly 
indicated. 


4. Environmental factors 
4.1 Legislation, regulations and standards 
4.1.1 Legtslatton 


In 1983 Bell Canada was reorganized in response to the demand for 
corporate changes imposed by the new technologies. The purpose of 
the new structure was to create a clear distinction between 
regulated monopolistic activities and competitive, non-regulated 
activities to meet the increasing pressures of international 
competition. The need for innovative, competitive ability and new 
capital investment is in line with the objectives set forth in the 
Minister of Finance's 1984 agenda for economic renewal. Based on 
these objectives, studies are underway in DOC with a view to 
formulating a Canadian telecommunications policy. Other ,influ- 
ential factors include written submissions from interested parties 


and the outcome of the CRTC's public hearings on inter-exchange 
held-in the fall of 1984. 
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Besides competition, the role of cable, the Radio Act and policy 
options for the federal government's holdings in telecommuni- 
cations are also under review. 


On December 20, 1984 the Minister of Communications introduced 
Bill C-19 into the House of Commons. This legislation would 
confirm the basic obligations of Bell Canada, empower the 
Governor-in-Council to issue policy directions to the CRITIC, 
alleviate regulatory burden and clarify the CRTC's authority to 
regulate the distribution of programming received from 
satellites. 


4.1.2 Regulations 


The CRTC has been very active in the period covered. Of 
particular interest to the telecommunications community are the 
CRTC's decisions on basic and enhanced telecommunications services 
and DOC's policy on cellular radiotelephone services. The status 
of each of these subjects follows. 


Basic and enhanced telecommunications services: To clarify the 


distinction between services offered by regulated and 
non-regulated telecommunications vendors, the following 


definitions were issued by the CRTC (Decision 84-18, 12 July, 
1984): 


“Basic Service - A _ basic service is one that is 
limited to the offering of transmission capacity for the 
movement of information. In offering this capacity, a 
communications path is provided for the analog or 
digital transmission of information of various types 
such as voice, data and video. Different types of basic 
services are offered depending on (a) the bandwidth 
desired, (b) the analog and/or digital capabilities of 
the transmission medium, (c) the fidelity, distortion or 
other conditioning parameters of the communications 
channel to achieve a specified transmission quality, and 
(d) the amount of transmission delay acceptable to the 
subscriber. Under these criteria, subscribers are 
afforded transmission capacity which suits their parti- 
cular communications needs. 


"A basic service should be limited to the offering of 
transmission capacity between two or more _ points 
suitable for a subscriber's transmission needs and 
subject only to the technical parameters of fidelity or 
distortion criteria, or other conditioning. Use 
internal to the service provider's facility of com- 
panding techniques, bandwidth compression techniques, 
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circuit switching, message or packet switching, error 
control or other techniques that facilitate economical, 
reliable movement of information does not alter the 
nature of the basic service. Similarly, internal speed, 
code and protocol conversion that is not manifested in 
the outputs of the service does not alter the nature of 
the basic service. In the provision of a basic service, 
memory or storage within the network is used only to 
facilitate the transmission of the information from the 
origination to its destination, and the service pro- 
vider's basic transmission network is not used as an 
information storage system- Thus, in a basic service, 
once information is given to the communication facility, 
its progress towards the destination is subject to only 
those delays caused by congestion within the network or 
transmission priorities given by the originator. 


"In offering a basic service, therefore, a service pro- 
vider essentially offers a pure transmission capability 
over a communications path that is virtually transparent 
in terms of its interaction with subscriber supplied 
information. 


“Enhanced Service - An _ enhanced service is any 
offering over the telecommunications network which is 
more than a basic service- In an enhanced service, for 
example, computer processing applications are used to 
act on the content, code, protocol, and other aspects of 
the subscriber's information. In these services, add- 
itional, different or restructured information may be 
provided the subscriber through various processing 
applications performed on the transmitted information, 
or other actions, such as editing or formatting, can be 
taken by either the vendor or the subscriber based on 
the content of the information transmitted. 


"Moreover, in an enhanced service, the content of the 
information need not be changed and may simply involve 
subscriber interaction with stored information. Many 
enhanced services feature voice or data storage and 
retrieval applications, such as in a "mail box” service. 
This is particularly applicable in time-sharing services 
Where the computer facilities are structured in a manner 
such that the customer or vendor can write its own 
customized programs and, in effect, use the time-sharing 
network for a variety of electronic message service 
applications. Thus, the kinds of enhanced store and 


forward services that can be offered are many and 
varied." 


One new basic service experiencing an increasing level of activity 
is the cellular mobile radiotelephone service. 


Cellular mobile radiotelephone services: In October of 1982, DOC 
announced its policy concerning the introduction of cellular 
mobile radiotelephone services in Canada. Specifically, the 
department would provide licences for the operation of cellular 
mobile radio systems to the telephone companies in each of 23 
metropolitan areas and to one national competitor to those tele- 
phone companies. 


The cellular mobile telephone service is a public service that 
provides high-capacity radio communications between customer- 
provided mobile/portable radiotelephone units or between such 
units and the telephones connected to the public switched 
telephone network. 


The service is provided by means of a single- or multi-cell 
configuration of base station equipment in which specific radio 
frequencies assigned to one cell of the system can be re-used in 
different cells within the cellular service area. It is this 
re-use of frequencies that enables the provision of more mobile 
channels to the public. Each cell base station is connected to a 
cellular switch which, in turn, is connected to the telephone 
network. 


Continuity of service as a vehicle moves from one cell to another 
is achieved by means of a "“handing-off" technique whereby calls 
are transferred from one cell to an adjacent cell. 


Progress: Following an evaluation of proposals submitted to DOC 
for a nation-wide service, in December 1983 the department 
announced that it would issue radio licences to Cantel Inc. to 
provide services in competition with the telephone companies. 
July 1, 1985 has been established as the date on which the 
telephone companies and Cantel Inc. may commence the service. 


The service is likely to be an attractive alternative to the use 
of private land-mobile communications where the traffic volume 
does not warrant a private channel, and to the present limited 
public land-mobile services offered by the common carriers. 


There are immense economic and industrial benefits associated with 
the introduction of cellular radio services. This new industry is 
expected to generate worldwide revenues of $10 billion annually by 
1990. The fostering of its inauguration represents one of the 
avenues used by DOC to fulfill its objectives with respect to new 
technology. 


- 38 - 


4.1.3 Standards 


Terminal attachment standards development: Technical standards 
for terminal equipment attached to the Public Switched Telephone 
Network (PSTN) are developed by the Terminal Attachment Program 
Advisory Committee (TAPAC), which is chaired by DOC and includes 
the voluntary participation of carriers, manufacturers, suppliers, 
users, and provincial governments. 


One objective of the program is to develop terminal attachment 
standards suitable for nation-wide adoption. Currently, TAPAC- 
developed Certification Standards are fully supported by the 
federal regulator, the CRIC, and officially adopted by some 
provincial regulators. In order to facilitate nation-wide 
acceptance of these standards, late in 1983 TAPAC was designated 
as the Canadian Standards Association (CSA) Technical Committee on 
Network Protection under the newly formed CSA Steering Committee 
on Telecommunications (SCOT). This joint committee is now charged 
with the responsibility of developing national standards for 
network protection aspects of terminal equipment attached to the 
public switched networks and is in the process of converting TAPAC 
Certification Standards (designated as CS-XX) into CSA standards, 
which will form part of the National Standards System of Canada. 


During the fiscal year 1983/84, TAPAC published standards for 
terminals to be attached to the Teletypewriter Exchange (TWX) 
Services Network (as part of CS-03) and the Canadian TELEX Network 
(CS-05) in addition to the PSTN. A technical standard for 
cordless telephones has also been included in the latest issue of 
Cs—03. 


As Supplement B to the CS-03, technical requirements for terminal 
equipment attached to 1.544 Mbps DS-1 digital channels were 
developed (limited to point-to-point full DS-1 digital channels). 
At the time of writing, a technical standard for 64 kbps sub-rate 
channels on DS-1 lines, either point-to-point or switched, was on 
the agenda. This signifies the evolutionary trend of networks and 
terminal equipment from the analog environment to the digital 
world. 


4.2 Socio-economic factors 


As noted in Section C, the office equipment, telecommunications 
and computer technologies are on paths of convergence. The tech- 
nology to accommodate integration is in place. What deterrents, 
then, are retarding its implementation? 


Two impediments have already been examined - the lag of organi- 
zational changes behind the technologies and the difficulties in 
identifying and defining requirements. In. this section the 
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concurrent impact of the converging technologies on labour, the 
workplace and the economy is examined as an additional 
constraining influence. 


4.2.1 Labour 


As the evolution in technology unfolds, its effects on labour are 
slowly emerging. 


Over the past couple of years, through a number of reports and 
surveys, assessments have emerged from the Science Council, Labour 
Canada, the Institute for Research in Public Policy, DOC 
and other bodies. A mixture of pessimism and optimism prevails. 


A shift in emphasis from hardware to software development and 
user-friendliness is favourable to the professional and senior 
income category. Skill changes, however, are required for both 
the managerial and operational segments of the workforce. 


The advent of word processors appears to have resulted more in 
increased demand for word processing services than in reducing 
employment; applications programmers, on the other hand, are 
likely to be in less demand in the future as end-users take over 
the function, often using externally-provided applications 
packages. This is not expected to affect trained programmers 
significantly, however, until the modular environment is in 
place. 


It should be noted here that the new technologies have produced 
both tedious, repetitious tasks and new opportunities for quality 
improvement and enrichment. By examining with a fresh approach 
job objectives and existing methods of achieving them, many 
employees will discover exciting new avenues of job enhancement. 
As these avenues are explored and developed, compensation measure- 
ment, job descriptions, categories and levels will require review 
and amendment. Meanwhile, the two-tier effect that favours pro- 
fessionals and senior management, but tends to diminish middle- 
and low-income jobs, seems to point to the requirement for better 
schooling and retraining for those prepared to rise to the 
challenge. For a perspective on potential opportunities, please 
refer to Appendix I - A Study on Employment Effects, which pro- 
vides an extensive overview of the impact of information tech- 
nology on the work force. 


Trends in attitudes in the workforce show that workers are anxious 
to advance quickly and are willing to put maximum effort into the 
job. Private time, on the other hand, has become more important 
and is not sacrificed readily for higher salaries and promotions. 
A paper by Matthew J. Puleo, published in The Princeton Papers, 
entitled "The Uncommitted Worker,” submits that there is a 
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tendency away from a commitment to work “for work's sake.’ 
Workers must feel fulfilled and this will be accomplished either 
through their jobs or - if the job is unrewarding - by means 
provided by the salary earned. 


As of August 1, 1984, women comprised 42 per cent of the Canadian 
workforce, totalling 5.3 million. An American expert on women in 
the labour force, Aileen Applebaum of Temple University in 
Pennsylvania, reported in 1983 that employment growth is occurring 
in sectors where the majority of employees are female. The 1981 
Canadian census, however, showed that 49 per cent of the female 
workforce was still concentrated in the traditionally female- 
dominated health, teaching, stenographic and clerical occupations 
which offer little chance of advancement and relatively low 
wages. 


Appendix III - A Case Study in the Electronic Office - poses the 
question as to Customs and Excise employees' reactions to the 
hardware and software they are field-testing. Forthcoming 
evaluations of that and other Office Communications Systems field 
trials will address this concern. 


4.2.2 Workplace 


Since the development of the last Annual Review the "shape"™ of the 
federal government office has been significantly changed - and is 
predicted to continue to be altered as multi-functional terminals 
push away the mountains of paper that have typified the 
bureaucracy. 


With the proliferation of terminals, health and ergonomics are 
gaining more attention. In the Spring of 1983 Health and Welfare 
Canada issued a report dispelling fears of radiation from Video 
Display Units (VDUs). Departments are now turning their attention 
to equipment design, lighting, eye fatigue, and other factors that 
affect an employee's productivity. Productivity has been found to 
be reduced by 25-30 per cent when word processors are operated 


without the ergonomically designed furniture intended to support 
the task. 


Availability of portable terminals, coupled with design improve- 
ments, have made the transportability of workplace from office to 
home more practical. As this trend gathers momentum, central 
agency policy and guidelines will be required in the government to 
accommodate the shift. While attractive features accompany the 
availability of communicating office equipment in the home, there 


are also effects viewed as undesirable by the worker. For 
example: 
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- the workday tends to be continuous, beyond the close of office 
hours; 

- the lack of social interaction is a negative factor; 

- the types of jobs that can benefit are limited; 

- mental stimulation is decreased owing to isolation. 


4.2.3 Economy 


Various sectors of the economy are emerging as beneficiaries of 
microelectronic technology, most prominently the service sector 
where the investment in technology is found to be twice as 
effective in increasing productivity as the more traditional forms 
of investment. However, cost justification remains one of the 
major obstacles to widespread implementation, both within and 
outside the public sector. Without standard and effective means 
of productivity measurement, it is therefore a _ significant 
impediment to the final integration of the technologies. 


Productivity gains aside, the costs of implementing the new 
technologies will continue to rise throughout the '80s. Although 
the price of most hardware and electronic components will drop, 
expenditures on products and services will increase steadily on a 
constant-dollar basis. 


New, multi-media office systems will be more expensive than the 
individual telephone, word processor and copier. These new office 
automation systems have a paradoxical nature. To become simpler 
to the user, they must become more technically complex. Further- 
more, value added services, such as interactive programming tools 
and direct access to data bases, are generally wasteful of 
computing resources, since costly computer and memory functions 
sit idle while their companion services are in use. Software 
costs will therefore have to rise to accommodate the more 
sophisticated technology and higher salaries linked to _ the 
shortage of trained people. 


The good news is that in the '90s modularity of design should 
ensure that information processing systems will never have to be 
replaced in their entirety. This will mean that programs and 
data bases will need to be machine-independent, movable from one 
module to another. As a user's needs change and new capabilities 
arise, the system will be adaptable accordingly. 


Moreover, by then integrated high-speed networks should be able to 
combine users' communications requirements, permitting the advan- 
tage of lower unit communications costs. 


In his book, Megatrends, author John Naisbitt sums up present 
society as follows: 
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"We are living in the time of the parenthesis, the 
time between eras. It is as though we have bracketed 
off the present from both the past and the future, for 
we are neither here nor there. We have not quite left 
behind the either/or America of the past - centralized, 
industrialized, and economically self-contained. With 
one foot in the old world where we lived mostly in the 
Northeast, relied on institutional help, built hierar- 
chies, and elected representatives, we approached 
problems with an eye toward the high-tech, short-term 
solutions. 


"But we have not embraced the future either. We have 
done the human thing: We are clinging to the known past 
in fear of the unknown future.” 


One thing is certain: the success of the converging technologies 
is implicitly dependent on people- Can we adapt? Do we want to 
adapt? Is it useful to adapt? 


Based on the past, the answer to the first question has to be 
"yes." Even if the older generation has difficulty, they will be 
replaced by the young who are being trained today from pre-school 
age. 


The second question is not so easy; to date, the answer has 
qualifying clauses. We will want to adapt, for instance, if the 
process of accommodating the new tools does not alter the end- 
user's behaviour such that it interrupts daily work. 


As for the final question, that answer depends on one variable: 
will the technology or the end-user be the catalyst? 


4.3 Technologies 


In terms of leisure activities, the name of the game during the 
1980s may well be Trivial Pursuit. In technology it is “enhanced 
services” and there is nothing trivial about its development. 


Another way of talking about the converging technologies, enhanced 
services today represent the industry's fiercest area of compe- 
tition. Their rate of diffusion into the market, however, may be 
hampered as much by a degree of uncertainty surrounding potential 
suppliers as by the state of unreadiness in the office. Although 
regulators can decide which carriers will provide the services and 
what facilities may be attached to the carrier's system, they 
at present control only the interface requirements for network 
protection and do not regulate other specifications of LANs or 
PBXs through which, together with the public network, these new 
services are made available. Nor can they regulate’ the 
organizational changes needed in the office. 
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Supplemented by other research, the following paragraphs represent 
the findings of a study conducted on behalf of DOC to discover 
which enhanced services will develop over the next ten years (from 
1983) and at what rate they are likely to grow. The study was 
carried out by Douserv Telecom Inc-, a Montreal-based firm, and 


reported in November, 1983 under the title Final Report - An 
Economic Analysis of Enhanced Telecommunications. It confirms 
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this review's thesis that the trend for the next decade is clearly 
towards the multi-format integrated services: 


“Converging developments in this direction are coming 
from three directions. The computer industry with 
multifunction micro-processors, the telecommunication 
industry with multi-function terminals and the office 
equipment industry with Computer-Aided Design (CAD) 
Systems, word processors and copiers rapidly becoming 
multifunctional and with communicating capabilities. 
(Convergence) will be made possible by digital local 
area networks and third generation PBX's which provide 
full integration of audio, text and even graphic formats 
in a digital transmission signal. Other technological 
innovations permitting reduction of video into a 1.5 
Mb/s signal or less will make possible enhanced video + 
audio + LSDS (low speed data services) at an affordable 
cost. When combined with satellite transmission, the 
economic benefits will be particularly significant over 
long distances where travel costs are rising.” 


4.3.1 Identtficatton 


For definitions of "basic" and "enhanced" services, refer to para- 
graph 4.1.2 of this section. 


The basic information formats can be identified at the user level 
as text (which includes and is used as synonymous with data), 
graphic, picture (including facsimile), audio, slowscan video and 
video. 


The enhanced services are represented through two additional 
dimensions: 


Format Mix - This is the simultaneous use of more than one user 
format in a given communication transaction such as voice and 
text. For convenience, the combinations of user formats inte- 
grated into a single communication transaction are grouped as 
follows: 


. Text (data) with graphics and/or picture and/or slow-scan video 
is text enhanced with other basic formats which, like text, are 
“communicated” by low-speed data transmission. Therefore, as 


- 44 - 


far as the telecommunications network is concerned, these infor- 
mation formats are equivalent and can be grouped together in one 
set referred to as LSDS (Low-Speed Data Service). 


. Text with the same additions as above to which video is added. 
This grouping is referred to as LSDS + Video. 


- Audio + LSDS. 
- Audio + LSDS + Video. 


Format Translation - The other dimension consists of the trans- 
lation of one format into another, such as voice to text (speech 
recognition) and text to voice (voice synthesis). 


As reported by Douserv Telecom Inc-, a summary of basic plus 
enhanced services available in 1983 and expected to be available 
by 1993 on the public switched network in Canada is shown in 
Figure l. 


4.3.2 Demand measurements 


The following outlines the actual and predicted demand for the 
elemental surrogates of enhanced services. 


Word processors: The Toronto-based firm, Evans Research Corpora- 
tion, predicts that the number of total systems (stand-alone and 
multi-terminal) will peak at 19,400 in 1985, thereafter declining 
to 17,800 in 1986 and 13,300 in 1987. This decline is certainly 
attributable to migration of the word processing function to 
multi-functional terminals. 


Electronic messaging: Industry is presently involved in long- 
range planning for electronic messaging. Integration of voice 


with electronic mail service will provide voice-based messaging 
features along with text messaging. These developments will come 
in stages and will take place within the next three to seven 
years. (See also the following paragraph on voice message 
services.) As electronic mail increases, there will follow a 
proliferation of low-cost, lightly-used terminals. 


Image: R-W. Hough and Associates estimated that in Canada there 
were approximately 8,000 facsimile terminals in 1978 and that in 
1985 their number will have grown to 28,000. Industry is con- 
ducting staged research on the integration of facsimile trans- 
mission with electronic messaging, targeted for implementation in 
the last half of the decade. 
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By means of digital transmission capabilities and the built-in 
diagnostics possible with semiconductors and microprocessors, 
image distribution systems are advancing from the typically low 


speed of six minutes per page. The following range of speed 
groups has been standardized by the International Telegraph and 
Telephone Consultative Committee (CCITT): low (six minutes), 


medium (three minutes), high (one minute) and very high (less than 
10 seconds). 


Video disc technology should become widely used in office file 
servers. By the late '80s electronic cameras and converters for 
encoded material should be in general use. Mixed-media storage 
systems, requiring high data rates for the communication of image 
material, will be in delivery. Communicating laser printers will 
share printing and copying functions and serve as high-speed image 
transmitters and receivers. 


Tele/videoconferencing: Still constrained by carriers' inability 
to offer wide-band communications at acceptable cost, telecon- 
ferencing will benefit, however, by the use of high-speed video 
links. Equipment costs will remain formidable until the late 
nineties, so most users will invest in specially-equipped video- 
conference rooms with dedicated lines to the local carrier's 
switch. 


Voice message services: In the United States this market should 
reach one billion dollars in 1985 and three billion by 1990. 
Present usage of this service in Canada is almost negligible, 
however long-range plans are being developed to _ provide 
voice-based messaging features along with text messaging. thie 
technology would allow users who are away from their desks without 
portable terminals to have their messages read to them over the 
telephone. To access the electronic mailbox and have their 
messages read by the computer's voice, they could key a certain 
sequence of digits via a touchtone telephone or even speak their 
name and password into the system. The computer would then 
transform the text messages into voice messages. Work in this 


area is progressing rapidly, and this feature should be available 
in the late 1980s. 


Speech recognition: Development of speech recognition systems is 
still in its early stages. Greater processing power to perform 
the speech processing and pattern recognition operations is 
required to advance the technology beyond the handling of a few 
hundred words. Efforts to improve the power of such systems will 
demand greater understanding of the acoustic-phonetic features 
that can be extracted from speech, better modelling of speech 
signals and spoken language, and cost reductions in computer power 
and memory. Useful applications of the technology in its more 
advanced form will include telephone order entry services, inquiry 
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answering and certain data entry situations. Unconstrained con- 
tinuous speech recognition systems are not expected to become 
available, however, during this decade and may not be developed 
before the end of the century. 


Land Mobile Radio: Spurred by the impact of cellular radio 
(described in E.4.1.2), this technology is advancing rapidly, 
accompanied by approaching low prices. While this service has 
been limited in scope within the government, demand may soon rise 
in response to the low-cost trend. 


Modems: One measure of the desire to connect to the outside world 
is shown in a Frost and Sullivan study of modem growth. The 
market expectations show a tripling in growth from 1981 to 1986, 
with the market in 1985 at one billion dollars and principally 
driven by the demand for 1200 BPS modems. This presupposes the 
continued need for analog-to-digital and digital-to-analog trans- 
lation. 


Modems and multiplexers continue to benefit from advances in 
semiconductor technology; that is, they are smaller, intelligent 
and capable of 16 or 14.4 KBS over voice-grade lines rather than 
the traditional 2.4 KBS. 


Microprocessor-based modems are integral to network management 
schemes. They monitor their own performance and that of attached 
communications lines and terminals and can also isolate trans- 
mission problems to a particular line, modem or device. These 
capabilities require the establishment of user network control 
centres to ensure the reliability of on-line systems. 


Personal Computers (PC): The personal or desktop computer (micro- 
computer) is the product experiencing the highest growth in the 
data field. An American study estimates that the 1982 base of 
approximately 2.5 million units will grow to 20 million units by 
1987. A substantial number of these are likely also to employ 
facilities that connect to centralized data bases, tie into local 
mainframe computers, and talk to other computers. This will spur 
on the need for sophisticated networking and in turn hasten the 
development of enhanced services. By 1985 the number of PCs with 
modems was predicted to increase to 4-5 million in the United 
States. 


Data bases: The degree of availability and attractiveness of data 
bases will be the major factor in the growth of enhanced transmis- 
sion facilities to handle the connection of microcomputers to data 
bases. 


A 1983 article by R-D- Sloanne, the president of TransCanada 
Telephone Systems (now Telecom Canada), indicated that a recent 
survey found more than 500 publicly available data bases in Canada 
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and predicted an annual growth of 20 per cent until 1990. In 
addition to the numerical growth, the extent of coverage and depth 
of the data bases will also expand. 


Multifunctional workstations: By 1987 complete integration of 
most terminal, word processor and desktop computer-type 
workstations will be accomplished. Typical devices will 


incorporate relatively high resolution color graphic capability 
and read-only video discs. Prices will decline to within the 
$300-$700 (constant dollar) range for simpler models. Those 
offering higher resolution displays and costly peripherals will 
still cost several thousand dollars. 


Between 1987 and 1992 user workstations will be able to inter- 
operate with a wide variety of dedicated and public networks. 
They will be able to perform equally data entry and enquiry, text 
processing, stand-alone computing and image processing. Combined 
with high-resolution graphics, extensive computing and dedicated 
storage capacities, these capabilities will lead to individual 
libraries and procedural tools to act as the user's “personal 
assistant.” 


Switches: Fourth generation PBXs, with capacities of the order of 
4.4 billion BPS and channels between devices in the megabit range, 
are designed to support total office functions and to integrate 
local area networks. As such, they have the capacity to act as 
the central hub of the automated office and are increasingly 
attractive for LANs, as they can use the copper wiring already in 
place. A Computer-to-PBX Interface (CPI) should be available in 
1986. 


Intelligent processors: A Frost and Sullivan study of the 
American market for intelligent processors (front-end data 
switches, multiplexers and concentrators) shows a growth from 
$3 billion in 1982 %to S12°> billion in 1987." "the report cites that 
the major application has been to cut communications costs, but 
that the office automation market will be responsible for a 
substantial part of the growth in such areas as electronic mail, 
voice storage, and interconnected word processors. New systems 
will tend towards the use of multiple microprocessors in infor- 
mation appliances of all kinds. Modular in design, they should be 
easier to use and less costly to maintain. 


Local Area Networks (LANs): The world-wide market for LANs was 
expected to grow at a compound growth rate of 28.6 per cent over 
the next six years from an installed base of 8,160 in mid-1982. 
By 1990, a Venture Development Corporation study predicts there 
will be a market for 1.18 million nodes. (A node is defined as a 
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cluster of peripherals such as eight terminals, eight 
microprocessors or one computer.) One-third of the 136,000 nodes 
existing in 1983 were used for office automation applications. 
The LAN concept is considered to be the major breakthrough needed 
for the integration of various information processing functions. 
It is also considered to be the key to increasing the convergence 
between word processing and data processing. 


Integrated Services Digital Network (ISDN): The effects of the 
extremely varied terminal demand on networks indicated above are 
forcing network designers to provide for the integration of 
services. Given the irrevocable trend from analog to digital 
networking, integration is clearly going to occur’ through 
digitalization. In fact, Telecom Canada plans to inaugurate an 
integrated services digital network in 1990. The user needs 
described in section C.5 are leading forces behind its 
development. 


The aim of such a network is to offer a mix of capabilities to 
handle voice, data, facsimile and video. It will consist of three 
major network components: integrated access, adaptive links and 
integrated switches. 


- Integrated access provides a standard interface for all data 
speeds and services, thus eliminating the distinct interfaces 
required today for voice and data traffic. The network will 
determine the most efficient way to handle the call. Likely 
users will have access to 64 KBS channels for voice and bulk 
circuit-switched data and 16 or 64 KBS channels for packet- 
switched data, including integrated signalling. This will allow 
users to gain access to inter-active connections. 


- Adaptive links consist of a "digital pipe” with digital trans- 
mission facilities that will be able to handle any type of 
traffic with multiple bit rates and dynamically allocated 
channels, including Tl Carriers and digital radio. 


- Integrated switch is a single switch incorporating both circuit- 
and packet-switching capabilities. It determines the most 
effective method for each communication, and will simultaneously 
handle voice, data and a variety of special features. It uti- 
lizes distributed processing in a fibre-linked modular design. 
Fibre optic links are used to provide fast communication of both 
voice and the internal control messages that today are packet- 
switched. 


4.4 Government Research and Development (R&D) 
The federal government's initiatives in telecommunications re- 


search and development are basically concentrated in three areas: 
university research, joint trials with industry and carriers, and 
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in-house research. These are expanded upon below in terms of 
1) university research projects initiated and funded by DOC; 
2) office communications field trials sponsored in conjunction 
with industry; 3) the Mobile Satellite Program jointly undertaken 
with Telesat Canada; and 4) DOC research on optical communications 
and electro-optics. 


4.4.1 Untversity research 


Since 1971, DOC has maintained a special fund to finance univer- 
sity research relating to its mandate and to the responsibilities 
and priorities of the federal government. In 1978 the French- 
Language Centres of Excellence Development Program was created, 
following a language-profile study of universities funded under 
the University Research Program. The program encourages research 
in the cultural or communications fields by francophone univer- 
sities and develops teams of skilled scientists and technicians in 
areas of interest to the department. 


The research projects are undertaken in fields that support fed- 
eral government priorities in the areas of communications tech- 
nologies, systems and networks, and the social and economic 
aspects of culture and communications. The projects complement 
various research activities undertaken by the department and help 
train experts in fields relating to the department's activities. 
The participation by a broad cross section of Canada's post- 
secondary institutions highlights the strong spirit of co- 
operation between the government and university sectors. 


In 1983/84 the department awarded 56 university research contracts 
totalling $1,169,000 to 28 Canadian universities and colleges. 
Forty projects, totalling $819,000, were approved under the 
University Research Program, while 16 others, with a value of 
$350,000, were approved for the French-Language Centres of 
Excellence Program. 


The University Research Program has allocated approximately 
$174,000 to projects in the Atlantic provinces, $218,000 in 
Quebec, $278,500 -im Ontario, 8S23-,000 Sin SManitoba, S2/ ,000,,sin 
Saskatchewan, $38,500 in Alberta and $60,000 in British Columbia. 
Under the French Language Centres of Excellence Program, $39,000 


was allocated to New Brunswick, $286,000 to Quebec and $25,000 to 
Ontario. 


One of the major research projects is a joint contract for $80,000 
to three universities - Montreal (Quebec), Mount St. Vincent (Nova 
Scotia) and Queen's (Ontario) - to evaluate the impact of office 
communications systems. Some of the projects focus on cultural 
questions or on new technologies, while others examine communica- 


tions systems and networks or study the socio-economic effects of 
communications technology. 
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The following two research projects, commissioned on behalf of 
GTA, were carried out in 1983/84: 


Development of integrated communications network topology - For 
the past two years, Professor Sheng and Dr. Alam of the University 
of Windsor, School of Computer Science, have been undertaking a 
series of studies aimed at determining a methodology for selecting 
the optimum mix of telecommunications facilities that would mini- 
mize the cost of the government IX network. In the 1982/83 
contract the research specifically addressed the arrangement of 
government terrestrial facilities and the public network. 


As a continuation of this work, the 1983/84 research contract was 
directed at studying the techniques for mixing government terres- 
trial and satellite facilities in an overall network configuration 
that would meet the full traffic requirements at minimum cost. 
This has been achieved, and computer programs are now available to 
further extend the analysis to other more complex arrangements. A 
comprehensive report on the results of the research was completed 
and is proving to be of considerable value to GTA in answering 
critical design questions concerning the implementation and via- 
bility of satellite communications in the government. 


Impact of satellite use for data communications - This study, 
implemented at the fcole polytechnique de Montréal, addressed the 
impact of satellite communications networks on government data 
communications. Following the introductory sections on _ the 
general properties of various satellite access techniques, it 
provided an up-to-date summary of specific channel access 
techniques for data and mixed (data and voice) applications. 


Using government data traffic patterns, the report made recommen- 
dations for access techniques for various types of categorized 
data traffic. 


The study report also included a section on security and related 
issues, as well as an extensive bibliography on all of the aspects 
of satellite communications addressed. 


4.4.2 Office Communications Systems (OCS) field trials 


Phase II of DOC's $12 million program was moving into its final 
stages at time of writing. Scheduled for completion in 1985, this 
research initiative is designed to enable the Canadian office 
automation industry to prepare itself to satisfy the huge poten- 
tial market in Canada and abroad. At the same time it is exam- 
ining the effects of office automation and studying how technology 
can make offices more productive. 


Four firms and Mount St. Vincent University in Halifax have been 
selected to conduct the impact assessments, which will be 
comprehensive. They will examine the performance, reliability and 
ease of use of the hardware and software for each trial, the 
reactions of people using the equipment, human and social factors, 
including job satisfaction, health effects and implications for 
privacy and security, effects on organizational structure and 
function, and effects on productivity. 


The following is a progress report on the five trials taking place 
in government departments: 


Department of National Defence/Systemhouse: This field trial 
involves both headquarters and field organizations, financial 
policy and financial administration. With up to 130 workstations, 
it is the largest such operation ever tried in Canada. 


The trial addresses eight different office problems: 


- creation and distribution of documents, 

- indexing and access to stored information, 

+ communication and control of information, 

- administrative support tools, 

- computation and modelling techniques, 

+ presentation of information, 

- control, dissemination and amendments of policy and procedure 
manuals, 

- automated decision-support systems. 


The workstations have video display terminals with varied degrees 
of intelligence adapted to need, all having the potential to be 
linked to local and remote networks, which in turn give access to 
remote data bases and remote host computers. Communications are 
by Datapac and Dataroute. 


Since this field trial experienced difficulties in developing some 
of the software, the project was given an extension into 1985-86. 


The impact assessment will be completed late in 1986. 


Environment Canada/Office . Communications Research Associates 


(OCRA): The most general of the series, the trial in Environment 
Canada is being carried out in two phases. The field trial phase 
began in early 1984. Workstations with access to electronic 


functions are able to perform the following range of tasks in an 
integrated way: 


- electronic mail and messaging, 
- activity management, 

- electronic file management, 

- administrative support, 

- decision support, 

- word processing, 
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- voice communication, 

- graphics, 

- training, 

- project management, 

- correspondence tracking. 


Located both at headquarters and in the regions, the workstations 
Support a wide range of tasks in policy, procedures, admin- 
istration, facilities planning and communications. Both telephone 
lines and coaxial cable are used for transmission. 


If the trial proves successful, strategic plans allow for expan- 
sion to a department-wide system over five years. 


Revenue Canada (Customs and Excise)/Bell Northern Research (BNR): 
This trial is aiding the development of an integrated electronic 
office system. Initially, two digital PBXs, one in Toronto and 
one in Ottawa, were installed to support 100 workstations, half in 
each city, which provide electronic messaging, advanced telephone 
service, personal filing and report production. Expansion will 
take place if the trial is successful. 


The workstations installed by Bell Northern Research are Display- 
phones for managers and VT-100 VDUs with SL-1 telephone sets for 
knowledge workers and support staff. They are connected to the 
SL-1 PBX switch to access remote host systems and to permit elec- 
tronic mail and messaging. The equipment combines voice, text and 
data in ways that allow employees to communicate with one another 
and get information easily. The project is studying and testing 
functions that tend to be similar in all offices: the creation, 
transmission, filing and retrieval of documents, meetings and 
conversations. Emphasis is not only on the testing of equipment, 
but on the educational value to a large employer seeking higher 
productivity. 


A detailed account of this field trial appears in Appendix II. 


Department of Energy, Mines and Resources/Officesmiths: The 
smallest field trial, at Energy, Mines and Resources, is focused 
on a single function: policy and procedure manuals. Officesmiths 
is developing a methodology to manage and disseminate 
documentation on policies and procedures and to facilitate access 
to it. If the trial is successful, policies and procedures on the 
official languages, personnel and finance will be incorporated 
into the system. As the trial moves into the operational phase in 
mid-1984, departmental staff continues to receive training and 
advice from the company. 
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Test results should reveal that the time spent by managers and 
professionals in finding, interpreting and applying policies and 
procedures is cut in half. Although the software is tailored to 
meet the specific needs of the client, Officesmiths estimates that 
80 per cent of it would be easily applicable to the automation of 
policy and procedure manuals across the federal government. 


Department of Communications/Bytec-Comterm: The field trial in 
DOC, which got underway in 1984, is intended to test office 
communications systems with knowledge workers. Supporting the 


Policy Sector's major business activities, the following functions 
are provided: 


- text processing (to create, revise and print narrative and 
numerical information), 

- Telidon (to create, store and display graphic information), 

- electronic spreadsheet (to create, revise and print statistical 
information), 

- logging and tracking (to monitor the progress of documents 
through the approval cycle and to produce management reports 
from logs), 

- electronic messaging (to transmit documents and messages 
throughout the workstation population), 

- communication and remote terminal access (to provide access to 
relevant electronically stored data and to support users remote 
from the main site). 


Public Works Canada and the Public Archives will be participat- 
ing in the assessment of this trial. Public Works are concerned 
with such issues as workstation and space design, acoustics, 
heating, lighting, and air circulation, as well as questions 
related to the actual building infrastructure. They will provide 
DOC with a number of Functional Diagnostic (FUNDI) units as the 
research instruments to assess the environment at the user level. 


Public Archives will be assessing the impact of office automation 
on policies and procedures with respect to the management and 
archiving of machine-readable information. The trial will also 
give them an opportunity to assess, for Access to Information 
legislation, the consequences of information created, transmitted 
and archived in machine-readable form. 


4.4.3 Mobile Satellite (MSAT) 


Background: The MSAT Program of the Department of Communications 
is aimed at supporting Canadian industry to develop and establish 
a first-generation commercial mobile-satellite (MSAT) system and 
service for Canada by 1990. The MSAT system would provide voice 
and data communications to vehicles, aircraft, ships and other 
portable stations located anywhere in Canada for a wide variety of 
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applications such as resource exploration, trucking, railways, 
forestry, fisheries, construction and law enforcement. The 
two-year MSAT Program Definition Phase (Phase B) has recently been 
completed at a cost of $17.4 million. This involved comprehensive 
studies on market demand, commercial viability, system concepts, 
and economic benefits as well as technology development. The 
major thrust of Phase B was to develop co-operative arrangements 
with industry to commercialize MSAT at the earliest possible date. 
The results are very encouraging for the development of an MSAT 
system. 


Commercialization of MSAT: In February 1985, Telesat Canada 
submitted a proposal to the Department of Communications seeking 
government support to establish a commercial MSAT system with 
provision for co-operative arrangements with an American mobile- 
satellite operator. In March 1985, the Minister of Communications 
announced conditional federal government support for the imple- 
mentation of the MSAT system, that is, approval for Phase C/D of 
the program subject to full funding approval later in 1985. This 
approach has resulted in a commercially-led satellite system 
rather than a government demonstration system as_ originally 
envisaged by DOC and NASA. 


To date, 12 companies have submitted applications to the FCC to 
develop a similar mobile-satellite system in the United States. 
NASA is planning to offer a satellite launch to an American 
satellite operator in exchange for capacity for experiments. In 
Canada, DOC plans to offer satellite capacity to potential users 
for trials and to experimenters. These would be conducted after 
the planned MSAT launch in 1989 to maximize early market 
penetration by allowing potential users to make viability 
decisions. Prospective participants in trials and users of 
commercial MSAT services include federal government departments; 
provincial governments and a large number of companies involved 
with such matters as transportation, natural resources, safety, 
exploration, sales, manufacturing, utilities and aviation. Some 
170 proposals for trial have been submitted to DOC. 


MSAT Implementation Phase (C/D): Approval by Cabinet for this 
phase includes expenditures for fiscal year 1985/e6q00t 9 66m, 
million. Major objectives for Phase C/D during fiscal year 
1985/86 include the further examination of risk-sharing options 
with Telesat Canada; business arrangements between Telesat and 
Canadian service providers, suppliers and with American industry; 
further commitments by Telesat, service providers and industry; a 
DOC-NASA Memorandum of Understanding for co-operation on mobile 
satellite service and technology developments; a DOC-FCC agreement 
on spectrum sharing; an industry plan to develop and manufacture 
MSAT products and meet sales objectives in domestic and export 
markets; and further proof of concept for outstanding technology 
items required for the commercial MSAT system. 
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4.4.4 Optical communicattons and electro-optics 


Local Area Networks: Fibre Optic Local Area Networks (FO-LANs) 
are high-capacity, short-haul, non-proprietary communications 
networks based on optical communications and electro-optics tech- 
nology that allow a multiplicity of different terminal devices, 
such as personal computers, to communicate (provided these devices 
are designed to adhere to a commonly accepted interface standard). 
Such networks can function in packet-switch mode (a packet switch 
is a device that acts just like a circuit switch by providing a 
logical communication channel between any two network access 
points) or form an integral part of a PBX communication system. 
Applications of FO-LANs exist in multi-tenant structures such as 
office and apartment buildings, automated factories and hospitals, 
in traffic control systems, on board ships, in aircraft and in 
automobiles. Installed in multi-tenant structures, for example, 
FO-LANs address the need for modular, high-capacity, flexible 
networking functionally designed to permit the ready addition of 
communication devices to the network and the alteration of the mix 
of services at any time and without interruption of on-going serv- 
ices. Ordinary LANs are designed to use metallic conductors, such 
as coaxial cable, as the transmission medium. However, the use of 
fibre in FO-LANs for communication between devices connected to 
the network is comparatively more attractive when services such as 
high-speed data carriage are to be provided, and is particularly 
compelling for the implementation of broadband communication serv- 
ices. Advanced optical communications and _  electro-optics 
technology, optimized to provide high-speed capability economi- 
cally, is required to implement broadband FO-LANs, just as it is 
needed for high-performance point-to-point optical communication 
links. 


CRC has developed very basic and important optical communications 
and electro-optic technology, recognized and used world-wide, that 
facilitates the implementation of fibre-based LANs. the Jeontri= 
butions have centered on the devices needed to structure FO-LAN 
network nodes of almost any level of complexity and on innovative 
FO-LAN network topologies that allow controlled design tradeoffs 
for performance optimization and economy of operation. The 
electro-optic technology has been protected by Canadian Patents 
and Development Limited (CPDL) and has been licensed to Canadian 
and foreign companies. 


DOC, in co-operation with DND, has developed (by contract to 
Canstar Communications) a prototype 32-port FO-LAN based on 
multimode fibre, using CRC technology, that permits communication 
between 256-terminal devices (see Figure 2). Plans are to develop 
a single-mode fibre version of the network that will have capacity 
limited essentially only by the speed of the electronics in the 
terminal devices connected to the network. 
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The University of Toronto, with support from the National Science 
and Engineering Research Council of Canada under a Project 
Research Applicable in Industry (PRAI) grant and with industrial 
backing from Canstar Communications, is designing an advanced 
version of a proprietary fibre-based network named "Hubnet," with 
a nominal throughput of 50 Mbits/sec. Canadian telecommunications 
companies and other universities in the nation are also active in 
FO-LAN research and development. A major Hubnet installation is 
planned for Manitoba. 


Broadband FO-LANs are projected to be available commercially by 
1990 at a cost per installed access port in the $2,500-$5,000 
range. First generation FO-LANs of lower capacity are currently 
available from several sources. 


Switching: Optoelectronic switch arrays were first proposed and 
demonstrated at CRC. Work has proceeded to investigate the novel 
capabilities of this approach to broadband switching for potential 
application in advanced communication networks. The research 
program has led to the fabrication at CRC of integrated broadband 
switch arrays in GaAs, to the demonstration of subnanosecond 
switching and multigigahertz bandwidth in optoelectronic cross- 
points, and to novel applications of broadband switches in signal 
processing. Ongoing work seeks to miniaturize the switch arrays 
and forms the primary research goal of the integrated optics 
activity at CRC. 


The potential of optoelectronic switching for broadband communica- 
tion networks has been perceived in a number of laboratories 
around the world, and in some countries demonstration optoelec— 
tronic switch arrays have been built. The basic work carried out 
at CRC is protected in several patents held by CPDL, and certain 
optoelectronic switching technology has been transferred to 
Canadian industry. Current prospects for the technology are in 
on-board switching in Time Division Multiple Access (TDMA) satel- 
lites, and in large scale centrally switched broadband analogue or 
high rate digital networks on coaxial cable or optical fibre. 
Such advanced networks are now being proposed in _ several 
countries. 


5. Administrative practices 


It is the policy of the government that the administrative 
practices related to the management of  telecommunications 
resources be applied in a consistent and effective manner. 


The irony during spurts of change, such as the current one brought 
about by the convergence of technologies, is that at the very time 
administrative guidelines are most needed, they themselves are in 
need of change. While this phenomenon may be inevitable, its 
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impact can be moderated by streamlining the mechanisms for 
development and promulgation. This portion of the review presents 
an update and projected requirements related to the development 
and promulgation of administrative practices. 


5-1 Update 
5-1-1 Praettces on consoltdattons 


The use of programmable digital switches at the core of telephone 
service consolidations and the liberalization of government regu- 
lations have generated an urgent need for changes to the admin- 
istrative practices pertaining to local telecommunications serv- 
ices. Accordingly, interim directives, standards and guidelines 
that should assist departments in dealing with telecommunications 
services within the context of the current environment were 
published as a new Subject in the Telecommunications Management 
Manual (TMM). 


The modified practices take into account the new features that can 
be provided by the intelligent programmable switches and the new 
attachment options available under the new regulations. Also 
included are telephone service standards based on these new 
features. While the administrative practice focuses on telephone 
service, it does recognize the potential of the new digital 
switches for handling data communications requirements. The 
underlying principal criteria in the selection of service are the 
needs of the user, compliance of the service to those needs and 
cost-effectiveness - in that order. 


5.1.2 The Telecommunicattons Management Manual 


The TMM has received wide support as a useful compendium of 
directives and guidelines, stemming from various authority levels, 
which are necessary in the management of telecommunications serv- 
ices. The most important development in regard to the status of 
the TMM has been the proposal to consider its adoption as an 
effective document for the dissemination of telecommunications 
practices. 


Telecommunications policy and government-wide guidelines in the 
area of telecommunications management would continue to _ be 
published in Chapter 435 of the Administrative Policy Manual, a 
copy of which would be included as an annex to the TMM. Section 3 
of the TMM would contain the directives and guidelines in regard 
to government telecommunications services. Section 4 would be 
reserved for policies and procedures internal to each department 
or agency. 
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5.2 Projected requirements 
5.2.1 Long-term problem 


The speed and surprises of technological advance in the area of 
information technologies have made it difficult to maintain the 
relevance of related practices. The convergence of technologies 
is adding a new dimension to the problem by forcing a co-ordinated 


approach to implementation. Integration ultimately means sig- 
nificant changes not only to the procedures but also to some 
organizational structures. In the meantime, guidance must be 


generated to deal with the problem of acquisition, under 
segregated procedures, of facilities and services that are 
becoming more and more functionally integrated. 


5.2.2 Conceptual solutton 


Because of the iterative nature of the technological convergence, 
where a perceived need promotes design of new technological appli- 
cations while new applications stimulate a redefinition of needs, 
the community is going through a phase of exploration. 


In the emerging office environment, the main unknown is the extent 
and rate of acceptable change in office methods and procedures, 
which is more difficult to predict than technological change 
itself. 


The most appropriate approaches in such a phase are those which do 
not stifle prodding in many areas, yet enforce a co-ordinated move 
in the same general direction. 


This requires even more extensive co-ordination between the users 
and the planners of information handling services than is required 
in the more stable phases of the evolutionary development cycle. 


In the absence of one clear-cut service agency that encompasses 
all aspects of information technology, co-ordination can _ be 
achieved through committees and through co-operation between 
departments and service organizations. In the long tern, 
organizational adjustments within departments and among service 
agencies should be under active consideration. 


5+2+3 Organizattonal change 


Organizational change in the environment of technological conver- 
gence must be explored systematically and cautiously. Within the 
objective of moving towards functional integration, it must be 
recognized that the cumulative scope of the disciplines behind the 
technologies involved remains as broad as before, thus posing, 
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together with other factors to be discussed in subsequent para- 
graphs, considerable challenge in arriving at a _ balanced 
solution. 


The forces towards organizational integration stem from the need 
for rational development and management of information systems. 
System design and evaluation cannot be done properly without 
considering the information processing as well as handling compo- 
nents of each option. The flexibility of design available in the 
present and future environments opens new opportunities for 
improving information systems at a relatively low cost, provided 
the development process incorporates expert integrated analysis of 
the factors related to the three participating technologies. 
Correct decisions on the degree of centralization, and present and 
future compatibility among processors and networks are only a few 
of the considerations that are vital in this process and will 
require a co-ordinated effort. 


Theoretically, functional integration could be best achieved 
through organizational integration; however, there are important 
Opposing factors that must also be considered. While there is an 
inextricable interrelationship among the elements of information 
systems, each one of the traditionally distinct technologies 
extends well beyond that common area. Therefore, if organiza- 
tional integration is contemplated, it must occur at a high enough 
level to ensure that its position in the overall structure is 
commensurate with the expanded functional scope. Also, if the 
corporate skills and knowledge are not to be diluted, functional 
specialization must be fostered, probably along the lines of the 
present skill and knowledge clusters, though not to the preclusion 
of enlightenment in the two areas of non-expertise. 


Current developments also point to some changes in the required 
Management approach. Management and system development in infor- 
mation processing tends to be application-based and program- 
oriented. Data base management is centralized or distributed 
according to the data sources and information users. Control is 
generally bureaucratic in that it is largely done through stan- 
dardized protocols and procedures. Telecommunications networks, 
on the other hand, are developed on the basis of total 
requirements by location, and type and volume of traffic-e Certain 
aspects of end-to-end management must be centralized to ensure 
that the various transmission media (for example, landline, 
satellites and radio) are used in the most efficient combinations 
and that provisions are made for suitable interface among 
different networks. In view of the technological development 
towards integrated digital network services, the extent and 
quality of centralized network management will have to expand. 
Only by effective management will it be possible to ensure that 
network design dynamically tracks the needs of systems users, thus 
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yielding economies in telecommunications, which is projected to be 
the most expensive component of future information systems. This 
seems to indicate that matrix (project) management might be 
extended into functional (or mnonproject) management, thus 
by-passing the traditional hierarchical chain of command to feed 
expertise into the areas where it is required. 


Other than some reflection on the factors that need to be consid- 
ered, it is beyond the scope of this annual review to prejudge the 
long-term direction of organizational change. That direction 
should take shape through re-examination of objectives to learn 
what needs to be done and to devise a fresh approach to how to 
doing it. The organization that emerges should be equipped to 
provide the services needed at the required grade of service and 
the best price. 


5-2-4 Proposed managements princtples 


Pending organizational and procedural adjustments as convergence 
of technologies matures, the following principles, which are 
independent of organizational structures, are presented for 
consideration: 


- A “requirements” approach should be taken in the design, acqui- 
sition and use of office, EDP and telecommunications 
facilities. 


- Acquisition of services that are cost-effective on a modular 
System basis, rather than on isolated portions of a system, 
should be promoted. 


- Planning is a response to policy. The level of detail of 
planning should correspond to the appropriate hierarchy of 
authority, moving from the general towards the specific. 


The linking of departmental policy and authority levels would 
promote faster response to opportunities for increasing 
effectiveness and efficiency. 


52-5 Changes to promulgatton mechantsms 


In light of the essential characteristics of future direction and 
functional convergence resulting from the converging technologies, 
some changes may be required in current practices and procedures. 


The proposal mentioned in 5.1.2, to incorporate more telecom- 
munications administrative practices into the Telecommunications 
Management Manual is a step in the right direction. 
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5.2.6 Tratning 


A very important, but too frequently neglected, aspect in the 
environment of converging technologies is training. Regardless of 
how effective a new system may be, it cannot function properly 
without the appropriate interface with people, both those who use 
the system and those who operate it. Because of the speed of 
change, it is not realistic to expect that staffing, in the course 
of normal turnover of personnel, will provide adequate opportu- 
nities to inject into the organization people with the required 
new skills and knowledge. For this reason, as well as _ the 
employer's moral responsibility to retrain employees displaced by 
automation, much more emphasis must be placed on in-house acqui- 
sition of required skills and knowledge. 


Because the need for telecommunications training is pervasive but 
the capabilities for providing it vary dramatically depending on 
the nature and size of each department, mechanisms need to be 
developed which will facilitate equitable sharing of existing and 
newly developed training capabilities within the government as a 
whole. 


To develop a method of delivering the most cost-effective training 
to meet common requirements of departments, detailed common needs 
for telecommunications training must be defined and the best means 
for meeting those needs must be found. A co-operative approach is 
Supported by the following considerations: 


- there is a significant component of required telecommunications 
knowledge that is common to many departments; 


- centralized acquisition of training would take advantage of the 
economies of scale; 


- centralized acquisition of common training would tend towards 
Standardization of attitudes, equipment and procedures while 
retaining other methods of acquisition to meet unique 
requirements; and 


- standardization, in turn, would facilitate such matters as 
interface among different users, bulk purchases and government 
planning. 


6. Planning activities 


The nature and rate of progress towards functional integration of 
telecommunications services in the government, within the overall 
context of office automation, is orchestrated through an 
evolutionary planning process. This section identifies the 
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participating bodies, their objectives and the mechanisms required 
in the planning process and provides a summary report on 
government telecommunications plans. 


6.1 Departments and agencies 
6.1.1 Planning objective 


Departments and agencies are required to plan for efficient tele- 
communications services to support their programs. 


6.1.2 Mechantsm 


Departments provide a telecommunications report and plan to 
Treasury Board on an annual basis. This document contains 
information on departmental plans to _ satisfy their future 
requirements and for resources to support approved five-year 
programs and long-range plans (beyond five years). This report, 


more fully explained in D-l, consists of two sections: one 
dealing with electronic data processing, the other 
telecommunications. A summary of the information received on 


telecommunications planning is presented below. 
6-1-3 Summary report 


"It is becoming more and more difficult for the Telecom- 
munications Managers to predict the services that will 
be required to meet the demands with the ‘Information 
Society" of today.» The manager's job has become indeed 
a challenge and it appears that the present trends will 
continue for a number of years « .. .” 


This concern, expressed by one department, was echoed in the 
reports of several others. Voice telecommunications expertise 
alone, it was noted, will not be sufficient to manage the complex 
new systems appearing. Broader management training requirements 
are indicated. 


Of the 58 departments that submitted ITSPs, one-third reported 
planning activity in varying, detail, one-third submitted a modest 
amount of narrative and the rest submitted tables only. 


Increased awareness of the need for planning and organization for 
office automation was reflected in the content. Where planning 
is reported, a phased approach is being taken. In some cases it 
has started with organization; in others, systems planning. As an 
example of both, a case study in information management planning 
(the RCMP's Master Plan) has been reproduced in Appendix II. 


- 65 - 


Actual organizational activity was reported by 11 departments and 
agencies; three others indicate no perceived need for change. 
Long-range systems planning was reported by 13 respondents, six of 
whom are also addressing the organizational issue. It must be 
noted, however, that matters relating to office automation were 
reported in the EDP section of the ITSP, which was not included in 
this analysis. 


Voice service dominated the scene in 1984. At the time of report- 
ing, most departments were in the process of being cutover to the 
new Enhanced Exchange Wide Dial (EEWD) digital centrex service 
provided through GTA in the National Capital Region. While it was 
too early for evaluations, the system was anticipated to be a 
potential source of savings and improved efficiency. Training 
sessions delivered by GTA were well attended and received. 


Continued growth in voice services is indicated. Heaviest users 
are departments and agencies providing service to the public. For 
those organizations the telephone accounts for as much as 95 per 
cent of initial contacts. 


Word processors are still in popular demand. Released from the 
bondage of incompatibility by enhanced telecommunications serv- 
ices, communication can now take place between a) word processors 
manufactured by different companies, b) word processors and 
electronic memory typewriters, and c) word processors’ and 
computers. These capabilities are being tested by the government 
as follows: GTA offers a service based on a); the Canadian 
Transport Commission is carrying out a pilot on b); and c) is 
being evaluated by the National Energy Board and the Canadian 
Transport Commission. 


Widespread replacement of out-of-date teleprinters and 
facsimile equipment bear witness to the importance of messag- 
ing and image transfer in carrying out government programs. 
Benefits from the modern equipment are expected in terms of 
security, standardization and economy. 


The National Research Council (NRC) is testing the displayphone, 
data terminals and word processors as electronic messaging 
devices, while others are trying Envoy 100 and Electronic Office 
Systems (EOS). 


While no savings measurement of teleconferencing has _ been 
carried out in the government, four departments reported that it 
is an effective and relatively inexpensive substitute for travel. 


Plans indicated continuing and increasing acquisition of personal 
computers, but detailed intentions were reported in the EDP 
section, which is not included here. 


6.2 Government Telecommunications Agency 
6.2.1 Planning objective 


The primary objective of GTA planning activities is to optimize 
the government telecommunications systems and services in terms of 
their broad applicability and to minimize their costs through 
economies of scale and through exploitation of technological 
developments. The key attributes of the approach are cost- 
beneficial shared services and bulk procurements on behalf of 
departments and agencies. The GTA plans are shared by the common 
requirements of departments and government policy. 


6.2.2 Mechanism 


The most comprehensive report on government telecommunications 
planning activities is contained in the Government Telecommunica- 
tions Planning Document. This document describes the principal 
services that GTA currently offers and those planned for upcoming 
years. It provides also a brief background of the technological 
and regulatory environment within which the evolution of govern- 
ment telecommunications is taking place. As an aid to departments 
in the budgeting of their telecommunications services, the 
Planning Document summarizes the current year rates for the GTA 
services. 


6-2-3 Summary report 


Current GTA plans for development of shared services fall into 
three major areas: basic telecommunications services, enhanced 
telecommunications services and consultant services. 


The shared and customized voice services will continue to be major 
service portfolios of the Agency, and it is these services that 
will address the broad telecommunications requirements of the 
government. Improvements in the local network access features and 
in the inter-city services will be introduced as part of the 
modernization plan for the government consolidations and inter- 
city network. 


New shared and customized data communications services, based on 
circuit-switching and packet-switching technologies, are being 
evaluated for the purpose of providing users with modern, low-cost 
data transmission capabilities. The circuit switched services 
will be supported on the digital switches that either have been 
already installed or are being installed in government consoli- 
dations; the packet-switched services will be provided by a new 
shared data network currently being planned. 


GTA plans to introduce a new range of specialized services using a 
mix of terrestrial and satellite facilities. These services will 
be designed for applications where the use of satellite technology 
is the most cost-effective means of meeting the special needs of 
departments. 


The trend towards enhanced telecommunications services for sup- 
porting interactive office communications requirements is being 
addressed by GTA through the development of a number of text and 
personal messaging services that have been introduced in the past 
year. GTA is planning to extend and consolidate these initial 
service offerings into a group of services based on the concept of 
integrated office services which will meet the future information- 
handling needs of the government offices. This will be done in 
conjunction with the development of commercial offerings stemming 
from the series of OCS pilot projects sponsored by DOC. The first 
planned offering, based on the OCS trial being conducted in 
Revenue Canada - Customs & Excise, will include such features as 
electronic and voice messaging, text communications, word pro- 
cessing, electronic filing, electronic cabinet, spreadsheets and 
access to various data bases. 


The government services will be supported on a network infra- 
structure called the Government Integrated Services Network 
(GISN), which will be compatible with the Integrated Services 
Digital Network (ISDN) currently evolving from the existing public 
telephone network. Indeed, modernization of the consolidations 
includes replacement of analog switches by programmable digital 
switches, which will be an inherent part of the GISN. Digital 
terrestrial and satellite facilities will be integrated to form a 
single unified digital network on which government services will 
be supported. 


GTA is currently studying the satellite path of transmission to 
establish the cost/benefit criteria for certain applications 
requirements. One approach is based on Time Division Multiple 
Access (TDMA) technology, and the other on Single Channel Per 
Carrier (SCPC) technology. The TDMA system is suited particularly 
to high-density traffic environments such as those found between 
large urban centres.- SCPC systems have applications where light 
cross-section routes occur, such as those involving communications 
to remote locations. GTA is planning to develop these approaches 
to carry some of the government inter-city traffic currently 
carried on terrestrial facilities and to support a range of voice 
and data services that can be more cost-effectively provided by 
satellite. 
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The preceding outline of the GTA planning activities provides an 
insight into the manner in which evolution of telecommunications 
services and facilities is participating in the technological 
convergence process. The principles of the GTA approach to the 
planning process have not changed. 


GTA has been responding to the demand by departments and agencies 
for state-of-the-art telecommunications and following the princi- 
ples of effectiveness and efficiency, as directed by the govern- 
ment, in meeting those demands. The result is the emergence of an 
integrated telecommunications system serving the data and voice 
needs generally associated with the automated office environment. 
Special intervention in this process is mainly required to ensure 
that the natural technological evolution is co-ordinated with 
human resource and organizational development considerations. 


6.3 Telecommunications Advisory Committee (TAC) 
6.3.1 Hanning objective 


The TAC was established in 1977 to advise and assist DOC in the 
long-range planning and co-ordination of the use of 
telecommunications on a government-wide basis. 


6.3.2 Mechantsm 


The work of TAC is carried out primarily by working groups 
selected and assigned specific objectives by the Committee. 


6.3.3 Summary report 


Throughout 1983/84 the Committee played an important role in 
ensuring a co-ordinated approach to the implementation of EEWD 
service in the National Capital Region. 


In addition, proposed administrative practices on consolidated 
services were endorsed by TAC and supported in principle by 
Treasury Board. Pending formal approval, they were issued for 
insertion in the TMM. 


The Working Group on Telecommunications Planning initiated a study 
of possible alternatives to the present procedure for producing 
the Annual Review. This resulted in a thorough examination of the 
overall planning process and a new planning instrument from GTA, 
entitled Government Telecommunications Planning Document. A 
better system for the exchange of planning information between GTA 


and departments evolved as a major objective of the Working 
Group. 
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Other issues under consideration by the Working Group were appro- 
priate administrative measures for survivability, potential secu- 
rity problems presented by new Private Automatic Branch Exchange 
(PABX) remote control features, a recommendation for PO5 grade of 
service, maximum discount opportunities respecting EEWD rates, 
performance standards for in-house wiring, and GTA plans. 


The Working Group on Telecommunications Definition and Expenditure 
Coding was reactivated to discuss the matter of deficiencies in 
the definition of economic objects for telecommunications and to 
bring about the necessary improvements. Proposed economic objects 
and definitions for informatics expenditures were developed and a 
definition of electronic office equipment was addressed. Appro- 
priate recommendations, subsequently submitted to the Office of 
the Comptroller General, resulted in the issuance of new economic 
object codes effective April 1, 1984. 


ie Concluding observations 


The preceding pages have addressed concerns related to conver- 
gence; government objectives and priorities; legislative, regula- 
tory, technological, industrial and socio-economic trends; 
research and development; administrative practices and planning 
activities. This final section is intended to sketch the total 
picture and to capture from it a sense of direction to assist 
departments in their planning. 


Convergence, which will continue to dominate technological 
developments in the medium term, will provide the tools to 
increase the quality of work produced and the efficiency of 
producing it. While achievements to date have been limited to 
specialized functions such as word processing, electronic mail and 
management information systems, the extended functions available 
through a common technological base will provide instantaneous 
resources for reference and decision-making. 


One manifestation of the beginning of the EDP/Telecommunications 
convergence (Section C), was channelling voice and data through a 
PBX - a significant development in the evolution of telecommunica- 
tions, but far from the final word in integrated office systems. 
Data processing is a well established entity; even word/text 
processing - a relative newcomer to the scene — has reached a high 
level of sophistication; and progress on image/graphics processing 
is commanding increased attention. What remains to make office 
communications systems come of age is voice processing. This 
technology, in its advanced stages, will provide an important 
breakthrough for the office information worker in the nineties. 
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The government environment provides an ideal test bed for 
developing emerging technologies. Fibre optics, local area net- 
works, digital termination systems, microwave distribution systems 
and new generation satellite systems offer opportunities for 
service innovation as well as reduced communication costs and 
increased user control. While regulatory decisions will play a 
large part in the development of these technologies, they, 
together with software and content development, represent 
potential growth opportunities for Canadian industry. 


In line with industrial and carrier progress, new government 
shared services are evolving. Local network access features and 
inter-city services will continue to be improved in the short 
term, paving the way for a common technological base, the 
Government Integrated Services Network. Other network develop- 
ments will provide service by satellite to high-density traffic 
environments as well as light-traffic, remote locations. Shared 
data communications services will be supported by both circuit- 
and packet-switched facilities. 


An examination of the government's traditional modes of communica- 
tion reveals that the telephone is used for as much as 95 per cent 
of the public's access to government. It is also estimated that 
80-90 per cent of business exchanges (including the government's) 
is still conducted through voice transactions. These numbers 
leave little doubt as to the importance of voice systems to the 
affairs of the government and elicit small wonder why most 
forecasters are willing to wager that voice requirements will 
continue to dominate in the years to come. 


Assessing the status of telecommunications in the mid-eighties, it 
would appear that the technologies that will be vehicles for 
meeting departmental objectives have been identified. From now on 
the industrial and research sectors will be concerned with further 
development and refinement of these technologies and the public 
sector must seek to achieve the greatest benefits from them. 


Linking the deployment of technology to corporate strategies has 
always been a fundamental challenge facing telecommunications 
managers. Now, with the complexities of convergence, that has 
become an increasingly tall order. Several government departments 
and agencies are already achieving this goal and in _ those 
instances convergence is helping to unify and strengthen the 
organization. Perhaps, in the final analysis, it will be through 
the synergistic nature of the technologies that the greatest 
advantages will be achieved within the government. 
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APPENDIX I 


A study on employment effects 


The following paper was presented by Dr. T Grusec at the 
International Seminar on Technology, Innovation and 
Social Change, sponsored by Carleton University and the 
University of Edinburgh and held in Ottawa on 
October 26, 1984. 


Dr- Grusec and the sponsors of the seminar _ have 
graciously permitted reproduction of this informative 
exposition to more clearly identify the impact of 
information technology on the workforce. 


Employment Effects of Information Technology 


T. Grusec, Ph-D., Associate Director 
OCS Program, Department of Communications 
Government of Canada 


My purpose is to examine expectations about employment effects of 
the applications of information technology. After briefly looking 
at the nature of the technology, I will outline and discuss the 
two prevalent and opposite scenarios about employment effects 
expected in the office. 


I will then turn to a general picture of technology effects on 
employment, since I do not believe there is anything unique about 
the office situation or about this technology. The historical 
record should tell us all we need to know about productivity and 
employment relationships generally. 


However, there is one element about this technology which some 
people think does make it different in its effects and that is the 
rate or speed of change with which the technology will come into 
place. And so, I will end the presentation by commenting on rate 
of change on the basis of my experiences, including those in my 
present work of examining field trials of office technology in 
government departments. 


The Nature of the Technology 


We are dealing with a class of technologies which is used to cap- 
ture, store, process, manipulate, transform, transmit and display 
information. The element behind these events which unites them is 
digital coding in electronic form. The hardware components of 
this information technology include keyboards, keypads, scanners, 
sensors, computers, optical and magnetic disks, tapes, memory 
devices, coaxial and optical fibres, networks, satellites, cathode 
ray tubes, liquid crystal displays, high-speed printers, and smart 
copiers. This technology is not confined to the office. In our 
daily lives, we are increasingly faced with various configurations 
of these components in point-of-sale terminals, automatic teller 
machines, personal computers and workstations, the newer tele- 
phones, word processing equipment and new industrial machinery. 
Less visible but no less pervasive is incorporation of information 
technology into older machines and devices such as automobiles, 
stoves, furnaces, power tools and entertainment equipment. 


This technology has led to new taxonomies of events. We now speak 
of “information components” or “information processing" aspects or 
perspectives within diverse areas such as mechanical engineering, 
biology and psychology. In the world of work, the technology is 
expected to unite and integrate events which were previously 


separate sets of activities such as information search and 
retrieval, document and graphics creation, data processing, 
computation, telephony, meeting and conferencing, filing, mailing, 
messaging, and scheduling. In the near future, the complete 
execution of various combinations of these events may be done from 
a single device, a desk-top workstation with a keyboard and/or 
other input devices and with video displays and other outputs. 
Thus, information technology promises or threatens to transform 
office work as we know it. 


While I will continue to use the term “technology” in the sing- 
ular, I should state again that we are dealing with a class of 
technologies, the elements of which can be put together in a very 
large number of unique configurations. Thus, this technology can 
be considered to be a loosely-bundled set of elements, rather than 
a single entity. 


The Two Scenarios 


There is a literature reflecting the self-interests of the major 
stakeholders which presents scenarios of hope and fear about 
information technology in the office. For example, unions picture 
workers chained to video display terminals, goaded and monitored 
into furious productivity, while simultaneously having their 
health impaired by radiation and losing their jobs through struc— 
tural unemployment. System vendors and their allies, on the other 
hand, talk of benign productivity gains, intellectual enlighten- 
ment and new horizons for the fulfillment of creative potential. 
Some studies suggest that both directions of effects may occur, 
one for managers and professionals, the other for task-oriented 
Support personnel. 


In the pessimistic scenario, the following logic suggests a "“vil- 
lainous”" role for information technology. As the new information 
technology tools in the form of multi-function workstations come 
to be used increasingly, they are bound to minimize the need for 
Support activities and jobs. As an example, tasks such as docu- 
ment filing and distribution can become integrated more closely 
with document origination and be accomplished with a few extra 
keystrokes by the manager or professional or by his or her word 
processing operator rather than by a body of specialized support 
staff. Similar considerations hold for many office tasks. This 
efficiency effect, which displaces support work and adds it to the 
jobs of those higher in the organization will probably not in- 
crease the work load higher up since the added tasks are only 
trivial additions of time and effort because of the simplified 
nature of the tasks in their electronic transformation. 
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This kind of task displacement is one of the general patterns of 
effect which is frequently seen to result from new technologies. 
As an example, operating the computerized switching equipment to 
connect long distance telephone calls is now accomplished by 
numerical codes dialed by the call initiator and is far less 
frequently accomplished by a telephone operator. The net effect 
has been to drastically shrink the number of telephone operators 
Over the last ten years at the cost of a trivial addition to the 
task of telephone users who now have a few additional numbers to 
dial. In effect, a massive decentralization has occurred with 
each telephone user becoming his or her own telephone operator. 


Looking at managerial and professional work in this pessimistic 
scenario, information technology does not appear to suggest em- 
ployment effects as clearly as it does for support work. There 
may be efficiency gains here too, but such gains will more likely 
be used to expand work rather than shrinking the numbers of per- 
sons. This is because, to a large degree, managerial and profes- 
sional work is very fluid and tends to be self-generating. I know 
of no manager or professional who runs out of things to do. On 
the other hand, of course, an executive decision to use any ex- 
pected efficiency gains to cut such staff can be made. But this 
is a decision to resist expanding work and is not an implicit 
consequence of the technology perused as was the case for support 
work. 


In the view just presented, we are to expect major unemployment 
effects in support work, with perhaps lesser unemployment as we 
move higher in the organization. 


Looking at the same kind of picture from the optimistic scenario, 
it would be suggested that rather than unemployment, a transform- 
ation in the kind of work done would result. Instead of elimina- 
ting or minimizing support work, new work would be created because 
the nature of the technology would encourage this. For example, 
because of ease of access to information sources and to computing 
power which the new technology can facilitate, a given office 
might find itself doing some of the things that other departments 
of the organization, or outside agencies, once did for that 
office. This might include things like library services, database 
management and document printing. Information technology might 
easily enable such vertical integration and decentralization of 
functions and services. The effect, then, would be that support 
staff could be retrained to do these new jobs. Ergo, not only 
would there be no unemployment but there would be job enrichment 
and upgrading. 


Scenario Problems 


The primary problem with both the optimistic and pessimistic scen- 
arios is that they ignore the multiple consequences in the larger 
context within which any changes, such as the implementation of 
information technology in the office, occur. In a recent paper, 
Stephen Peitchinis outlines six levels of employment effects that 
have to be taken into account when determining employment effects 
of any technology. The first level is the production of the tech- 
nology itself. This includes all the employment that is involved 
in the design, testing, financing and marketing of the technology 
as well as the labour in the related materials and services sup- 
pliers who become directly involved with the technology producers. 
The second level is the application of the technology. In our 
case this is in the office, and various employment effects, 
including upgrading, structural unemployment and new employment 
may occur in this setting as a result of the technology. It is 
important to note that the popular scenarios we mentioned address 
only this second level. The third level is employment in the 
infrastructure necessary to manage the technology and this in- 
cludes technicians, and professional, administrative, _ sales, 
finance and planning personnel. The fourth level is at the input 
and output ends of our office or organization and involves other 
organizations and processes external to that office or organiza- 
tion but directly related to its product, whatever that might be. 
This might include suppliers of materials, services and infor- 
mation at the input side, and the processes involved at the output 
end which may include dissemination by transportation and commu- 
nications. The fifth level is employment in the general infra- 
structure associated with services to organizations in general and 
this might include financial, real estate, municipal and other 
public services. The sixth level is employment generated by the 
expenditure of incomes derived from all the previous levels. In 
today's global economy, these various levels would extend outward 
to embrace international trade interrelationships. 


Especially with a technology as pervasive as information tech- 
nology promises to be, one must look at the total picture in order 
to understand net employment effects. A very distorted view will 
emerge if you look only at the second level, the applications of 
the technology, as is true of the popular scenarios. 


Zavis Zeman, in a report issued late in 1979 which has not lost 
its currency, also critically examined the popular scenarios and 
the foundations for them. He too identified many complicating 
variables that are overlooked. In addition to the interactions 
among the various sectors and levels of the economy mentioned 
above, these include: highly variable technology diffusion rates 
due to differential availability of capital, and due to the large 
time gaps between different companies and different sectors in 
adopting a technology; unexpected development of new industries; 
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international technology transfers which might result in trade- 
offs such as job gains in one country at the cost of job losses in 
another; policy constraints such as minimum wage laws, inflation 
control mechanisms (e.g. interest rates), and government regula- 
tions which can affect the distribution of the benefits and of the 
costs of technology; growth in the work force, especially that 
which is due to women and to the baby boom. 


In the light of these complexities, the polarization between op- 
timists and pessimists in the world literature was seen by Zeman 
as essentially ideological and political, rather than being based 
on sufficient and consensual facts. Each side proceeded from 


different, debatable, and inadequate core assumptions. I quote 
Zeman: 


“On the key question of the net job balance 
effect for the whole economy there exists no 
consensus in the debates. fs 
"---- with the present state of knowledge and 
with so many factors at play, no one really 
knows what the net employment outcome of this 
new wave of technology will be - in Canada, 
and, for that matter, elsewhere.” 


One cannot disagree with Zeman that no one really knows. However, 
that should not prevent relevant speculation which tries to take 
the complexities of the real world into account. Peitchinis, in 
the paper I cited earlier, tried to do that. I will briefly touch 
on some of his points before presenting some speculations of my 
own about expected rates of technology change based on work I have 
done. 


Productivity and Employment 


The basic economic principle that Peitchinis stresses is that pro- 
ductivity changes alone do not produce employment changes. Chan- 
ges in demand also have to be taken into account and this refers 
not only to changes in quantity but also in quality and in the 
nature and total mix of demands. One of the misconceptions under- 
lying simplistic scenarios is that quantities of goods and serv- 
ices are somehow fixed. This has never been true historically. 
Instead the record clearly shows that demands are always changing. 
Furthermore, the long run history of technological impacts shows 
that labour intensity in the production of goods and services has 
always decreased, while, simultaneously, aggregate employment and 
living standards have increased. 


Various mechanisms are evident in yielding the employment and 
living standard effects. As an example, we can look at agricul- 
ture. Here, there have been, in Canada, productivity increases of 
almost 100% per decade since 1940. But the volume of demand and 
output in agriculture has increased only 50% per decade. The 
result of the output increases being less than the productivity 
increases has meant a decrease in agricultural employment. How- 
ever, there have been substantial increases in employment in 
activities functionally related to agriculture - for example, in 
farm equipment and machinery, fertilizers and chemicals, agri- 
cultural research, farm consultation, government and institutional 
departments and agencies, and in the many services related to all 
of these including financial, transportation, marketing and 
distribution services- Peitchinis suggests that in reality what 
has happened is not a decrease in agricultural employment but 
rather a major change in the industrial and occupational structure 
of employment related to agriculture. 


But even if the net effect, taking into account the structural 
change, has been a decrease in agriculture-related employment, 
other sectors of the economy have expanded, to take up the surplus 
labour in shrinking sectors.- This has been especially true of the 
service sector. Here, productivity increases have been consis- 
tently lower than demand increases, hence employment has increased 
at remarkable rates. Among the transformations within the service 
sector has been the decrease in domestic servants from 20% of the 
female labour force in 1931 to virtually zero by 1961, partly due 
to electromechanization of household work. Forecasters in the 
1930's operating on limited assumptions similar to some of those 
underlying the simplistic views of information technology we exam- 
ined would have predicted economic disaster for domestic servants 
but would probably not have been able to predict the more than 
50-fold increase in secretaries and typists over the same 30 year 
period, which was due to a phenomenal demand growth. 


From a historical perspective of changes in processes, structures, 
interrelationships, and so on, there is no reason whatever to ex- 
pect that occupations 40 years from now will resemble those of the 
present. For example, banking and insurance employment and secre- 
tarial work may virtually disappear and new barely conceivable or 
entirely unpredictable employment might become prominent. Most of 


today's jobs have come into existence only within the last 40 
years. 


While the service sector has grown, and continues to grow remark- 
ably, it may be asked how long this can continue since, histori- 
cally, technology has always decreased labour intensity. Eeeap— 
pears that in the primary industries and in manufacturing, employ- 
ment has more or less stabilized. With an increasing labour 
force, this translates into a projection of continued gradual 
decline in proportions of the labour force in the primary and 
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goods-producing sectors. Since this decline in these sectors is 
due to labour intensity decreases, would not a similar substi- 
tution of capital for labour in the services sector which is what 
information technology represents, eventually produce a similar 
decline? This question implies a "jobless growth" scenario. 


In answer to this scenario, Peitchinis suggests a number of fac- 
tors which will strongly favour continued expansion and growth in 
the service sector. These include services which are now provided 
minimally but which most of us would agree would raise our net 
social and economic well-being if they were to be expanded. In- 
cluded here are care for the very young and for the very old, and 
aid to the poor at home and abroad. There are still other serv- 
ices which are primarily accessible to the wealthier segments of 
society but which are highly desired and could become accessible 
to increasing proportions of the population. Wealth creation by 
increased productivity due to information technology could be 
translated into expansion of services along these and other 
socially desirable directions. 


Peitchinis reminds us that the current unemployment problem is due 
to aggregate negative output and productivity, i-e., to lack of 
economic growth, and is not due to productivity increases by tech- 
nology. Looking at the 1965 to 1981 period, when vast increases 
in microelectronic technology use occurred, especially with com- 
puters, there was a simultaneous employment increase of 4 million 
persons in Canada, and half of this increase was in the service 


sector. This increase of 4 million is one-third of Canada's 
labour force. This increase occurred despite losses in certain 
job enterprises. During this same period, a real increase in 


incomes and standard of living also occurred. Thus, the growth 
producing productivity gains during this period were partly dis- 
tributed in higher real salaries and wages. 


But also, the productivity gains were distributed through another 
very important mechanism, namely a decrease in hours of work. The 
overall weekly work time was 43.75 hours in 1951 and this declined 
to 34.6 hours in 1981. This was large scale work-sharing which 
Peitchinis refers to as a sharing in growth by contrast to a shar- 
ing in misery which current job-sharing suggestions appear to be. 
More than half of the employment increase during this 1951-81 
period was due to this decrease in hours worked. Parte OL ethis 
decrease was manifest as increases in the number of paid holidays, 
in vacation time, special leave time and other time off work. 


This increasing leisure time suggests still further avenues of 
service sector expansion. People fill leisure time with i= 
trinsically rewarding and satisfying activities such as high and 
low form of creative pursuits, entertainment, sports, self- 
improvement, social activities and travel. The list is endless. 
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Perhaps we are due for a large scale growth in the infra-structure 
required to support leisure-related activities. This could be 
added to the services, mentioned above, which are now available 
mostly to the wealthier segments of society. It is interesting to 
note, in this connection, that information technology appli- 
cations, apart from work, are also occurring directly in leisure- 
related activities - for example, in home education, visual arts, 
music and games. 


Peitchinis stresses repeatedly that our concern should be with 
economic growth itself rather than whether or not jobs 
functionally related to the growth areas are lost. As long as 
productivity increases lead to economic growth there should be no 
problems any greater than before of translating the growth into 
new jobs, higher incomes and leisure time increases. 


I have been stressing new job creation since this appears to be 
our dominant mode of wealth distribution. In the much longer 
term, one might extrapolate increases in leisure time to a virtual 
zero need for any employment. Is not the whole point of tech- 
nology application in work to minimize or eliminate all those 
things people do not want to do? We would then be left to do 
only, or mainly, those things that we do want to do, things that 
are truly, uniquely, exclusively human. These activities do not 
include most jobs people now do, including support work in 
offices. 


Rate or Speed of Change 


Finally let me turn to a consideration of the rate of change. 
This is a most important variable. Some observers maintain that 
it is the rapid rate of expected implementation which dis- 
tinguishes information technology from all past technologies. If 
this is so, then even if sophisticated but optimistic scenarios 
such as Peitchinis presents turn out to be true in the long run, 
the short-term transition might produce employment strains and 
social discomfort. There can be serious gaps in time between 
displacement of a worker by technology and the generation of new 
employment in the event of very rapid implementation. Also, even 
if new jobs come into existence very fast, transfer of persons 
from an older into a newer kind of work can be slow and may 
involve individual and social stress. 


Some of my colleagues will disagree with me, but I believe that 
rate of change due to information technology in the office may 
come to resemble the relatively slow agricultural to urban trans- 
ition more closely than it will a rapid “third wave” revolution as 
pictured by Toffler and other futurists. First, information 
technology is more conceptually than actually in place and the 


ongoing development work can be quite prolonged. For example, 
networking elements, which must rely heavily on not-yet agreed 
upon international standards, are among the crucial missing ele- 
ments in the information technology integration of the presently 


diverse and separated work functions which comprise work in 
offices. 


As a second consideration which affects rate of change I refer 
back to my description of information technology as a loosely 
bundled set of elements. This means that while certain generic 
functions will be common among many offices, the specific 
configuration of elements which is best suited for a given office 
may require considerable tailoring in view of the unique needs of 
each organization. This makes “office automation” very different 
from data processing computer applications. The latter are highly 
generic and involve very little need to understand, in any depth, 
the unique features of an organization, its missions and the way 
its people work. The opposite is true of information technology 
in the office. Although various typologies of offices have been 
attempted, they are very crude and do very little to facilitate 
optimal implementation of information technology. Arriving at a 
detailed understanding of individual and organizational needs in 
information technology applications is a fine, unmastered art 
which, at its best, involves a team of experts including 
technologists and social scientists interacting with potential 
users. It is extremely difficult for users to determine what they 
will find truly useful in a set of technologies they have had 
little or no experience with, even with the help of expertse A 
good needs analysis in the office area is difficult and slow to 
achieve. 


The third consideration involves organizational and individual 
learning. This too can take a long time, even if the right tech- 
nology configurations for a given setting were fully available and 
if needs were well understood. I am not talking about training, 
by which I mean only learning to push the right keys in the 
correct sequence to perform a desired set of ends. Rather, I am 
referring to the transformation of work methods by individuals 
and by organizations which will be necessary before productivity 
benefits can be _ realized. Indeed, there can be _ prolonged 
productivity drops, quite extended in time (months, even years), 
before final benefits come into place. 


I would not care to make calendar time predictions, but I suspect 
that these three factors - technology development, understanding 
of needs, and organizational and individual learning - may slow 
the implementation process sufficiently to offset the potential 
disorderly transition which might otherwise occur. 


(Emphasis added by editor.) 


Summary 


In summary, then, information technology promises to increase 
productivity in the office. This may create employment dislo- 
cations. But the aggregate effect of such dislocations, should be 
no different than in the past with other productivity-enhancing 
technologies. Provided that the economy grows and wealth is 
created, productivity increases should be translated into a 
combination of higher real salaries and wages and decreased work 
time. Rather than a “jobless growth" that some predict, there is 
no feasible limit to expansion in the service sector. 


Some see a rapid rate of implementation of information technology 
as at least a short-term, serious threat to employment stability. 
Based on my experience, I think that the rate of change will be 
Slower than expected and will not be destabilizing for three rea- 
sons: the technology is being developed more slowly than pre- 
dicted; choosing the right technology mix for any office is a very 
slow process; once you have the right technology, organizations 
and individuals may take a very long learning time before the 
technology can be used effectively. 
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A case study in planning 
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Foreword 


The Auditor General, in his report to the House of Commons for the 
fiscal year ended 31 March 1983, regarding Information Resources 
Management, recognizes that: 


“managing information resources is no different from 
managing other traditional resources such as money, 
people, supplies and material.” 


In the spirit of the Auditor General's statement we are pleased to 
introduce this case study of the Royal Canadian Mounted Police's 
Information Management Master Plan. The following text, 
re-printed from the Master Plan, reflects the spirit of the 
Auditor General's remarks. 
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RCMP INFORMATION MANAGEMENT MASTER PLAN 


Purpose of the Master Plan 


This Master Plan, when approved by the Senior Executive Committee, 
will provide the RCMP with a broad development framework to which 
existing and proposed applications can be related in support of 
the strategic direction defined in the Plan. 


This Plan is assembled in consideration of: 


(a) Assumptions - general assumptions are made concerning the 
Force's position and future; 


(b) Environment - many environmental factors, internal and 
external, affect the strategy for future systems development. 


As projects are identified, in support of strategic initiatives, 
they will be evaluated as to their contribution (efficiency or 
effectiveness), adequately costed and factored into the current 
Operational Plan for approval by the Senior Executive. 


The Master Plan will be updated annually to reflect changing 
circumstances as part of the normal planning process of the Force. 
In subsequent years this Plan will embody the EDP Strategic Plan 
and the Telecommunications Long-Range Plan as a composite document 
addressing all matters pertaining to information management. 


Assumptions 


As a basis for this Master Plan the following assumptions are made 
for the planning period. It is assumed that: 


(a) The RCMP will continue to enforce federal, provincial and 
municipal statutes and legislation and maintain its role in 
the international justice community (with the exception of the 
current Security Service role); 


(b) The RCMP will continue to perform a Canadian Police Service 
role (including providing the lead role for national 
information systems, and research into science and technology 
to meet the needs of the Canadian police community); 


(c) The proposed information management planning process will 
eventually be integrated into Planning and Evaluation Branch's 
Force-wide planning process. 
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Environmental Factors 


External Issues 


The following issues are external to, but have a direct bearing 
upon, the subject of this Plan. 


(a) 


(b) 


(c) 


(d) 


Ce) 


(f) 


(g) 


(h) 


(i) 


The overriding factor that will affect all functions of the 
Force into the forseeable future is the federal government's 
emphasis on fiscal restraint. 


The legislative and legal requirements imposed by the Access 
to Information and Privacy Acts demand accurate knowledge of 
information held and efficient means of retrieval. 


Treasury Board policy for improved expenditure management and 
the attention given to the functions dedicated to information 
management will require amalgamated systems planning. 


The Office of the Comptroller General IMPAC plan includes a 
requirement for long-range systems planning. 


The Auditor General is calling for improved planning, 
increased accountability at all levels and the development of 
standards of management performance. 


Increasing health and labour regulations will introduce 
additional factors to be considered in the application of new 
technology. 


The initiatives of individual federal agencies which will 
affect government policies, i.e. Office Communications Systems 
(OCS) program of the Department of Communications and Justice 
Information Committee influence on justice information 
systems. 


The existence of a widespread public knowledge of the need for 
automation in numerous areas of work and leisure and _ the 
desire to apply new technology in the private sector and 
educational institutions will not allow a government depart- 
ment to ignore the need to manage information as a vital 
fesource. 


The information revolution, driven by technological advances 
and their widespread application, will continue during this 
planning period as a result of industry trends (e-g- office 
automation, home computing, information utilities, decision 
Support systems, electronic mail). Price/performance improve- 
ments in technology will continue to accelerate, extending the 
capabilities of automated information EDP systems further into 
the user community. 
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(j) Information systems design direction will move towards: 


(i) decentralized information systems where practical in 
order to avoid increasing operating complexity; 
(ii) increased emphasis on availability, confidentiality, 
integrity and interactive accessibility of EDP systems; 
(iii) increasing tendency to integrate police and justice 
information systems at the federal and _ provincial 
levels. 


(k) The provision of information services within the RCMP must 
reflect the spirit of the Official Languages policy. 


Internal Issues 


(a) The priorities set out in the Commissioner's Directional 
Planning Statement impacts the strategic direction of 
information systems development within the RCMP. 


(b) The increasing awareness of RCMP managers, at all levels, of 
the value of automation plus their growing knowledge of 
information processing technology is resulting in increased 
demand for automated systems. 


(c) Increasing operating complexity of Force automated information 
systems will demand a move towards decentralization bringing 
new problems of management and control. 


(d) Current job classification standards and practices place 
restrictions on the mandate of the manager and fail to 
establish appropriate accountability. 


(e) The Force's resident Information and Communication Management 
(ICM) expertise and the state of our information management 
provides lead time to prepare the internal environment to 
minimize the negative and maximize the positive impact of 
automation upon the human resources. 


(f) The degree of computer literacy within the Force provides an 
environment conducive to automation. 


Problems 


Summary of Policy Centre Concerns 


Previous results of the Information and Communication Management 
Project (ICM) include the identification of the following 
weaknesses and deficiencies in Force information systems 
management: 


(a) a lack of overall planning and co-ordination; 
(b) information is not managed as a basic resource; 
(c) there is a lack of clear accountability for value; 
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(d) information planning is not pro-active; 

(e) there is a lack of knowledge as to what information assets are 
available which highlights the need for a central index; 

(f) many systems are not compatible; 

(g) there is a need for improved training; 

(h) old systems are often no longer responsive to need. 


In addition to identifying problems and solutions it is estimated 
the primary activity of the Force is information processing 
including as high as 85% of available resources. These concerns 
have been directly related to the following major problems. 


Accountability 


Present practices and procedures make it difficult to identify the 
true value/cost of information systems development, operation and 
maintenance thereby contributing to a lack of control. The 
continuance of this situation is caused in part by: 


(a) the lack of a planning element for Information Management; 

(b) the absence of expertise in the application of cost benefit 
analysis to the development and use of information systems; 

(c) the absence of the necessary managerial and systems standards 
of performance; 

(d) the attitude by some managers that information is "free"; 

(e) the failure of some managers to recognize the regulatory and 
legal obligations that apply to “their” systems; 

(f£) the lack of one coordinated system of project management for 
all information systems; and 

(g) the need to provide management with the necessary training 
relevant to determining information needs and the use of 
management information systems. 


Planning 


Planning for information systems development has suffered from the 
lack of coordination - "R" Directorate plans for non-automated 
systems, EDP plans for automated systems and Telecommunications 
plans for communication systems. However, these plans are not 
necessarily related to common targets or strategies. The lack of 
strategic direction which’ has been properly communicated has 
resulted in the development of uncoordinated systems which at 
times seem to be at odds with one another. This fragmented 
approach has sometimes placed these responsibility components in 
competition with each other and results in a potential waste of 
scarce developmental and operations resources. 
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The chart shown as Figure A-1 indicates very clearly where we have 
directed our information systems development resources over the 
years. The chart shows the primary concern has been with 
operational systems - and rightly so! What it does not show is: 
have all these systems been developed in response to the 
fundamental information needs of the Force? 


The absence of a plan makes it impossible to determine whether or 
not systems have been developed to meet the broader needs of the 
organization. 


Non-Automated Records 


Recent years have seen an unprecedented rate of growth in the 
established strength of the RCMP. In the same period legislation, 
regulations and changing conditions have resulted in an explosive 
increase in the variety, volume and complexity of information with 
a corresponding demand on our information services. Our labour 
intensive non-automated records keeping practices are no longer 
responsive to today's information environment. Simply adding more 
resources, if that were possible, would not solve the problen. 
New methods must be found to alleviate the situation before our 
non-automated records become totally unmanageable. 


Opportunities 


(a) Planning for information systems as required for any other 
valuable resource can provide the essential means to manage 
the 35% of the RCMP budget which is directly related to 
information processing. 


(b) Planning for information systems can make a major positive 
contribution to the primary mission of the Force. 


(c) The documentation and ledgering of all information systems can 
provide a major management tool to establish accountability 
for value, cost, legal obligations and audit at all levels. 


(d) Current technological offerings can permit automation of many 
labour intensive information processes in a very cost 
effective manner. 


(e) Automation of selected information processes can provide a 
higher quality of timely operational, administrative and 
management information to support law enforcement functions. 


(f) The recognition by major central agencies of the Force's 
leadership in information management can _ be exploited to 
greater advantage in securing sponsorship for initiatives 
which directly contribute to the objectives of this Plan. 
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(g) The existence of and experience with national communications 
networks can permit the Force to capitalize readily on 
innovations such as conferencing and electronic mail which are 
particularly suited to our decentralized environment. 


(h) The national, provincial and municipal roles of the RCMP 
provides an opportunity to influence the standardization of 
police information systems in Canada to the advantage of the 
total police community. 


(i) Technological advances which allow for economical proto-typing 
and simulation will permit the Force to conduct’ systems 
analysis with regards to systems need in a more cost effective 
manner, i-e. the information required to decide need, 
feasibility, make, buy, eliminate can often be obtained in a 
fraction of the time required under more traditional methods. 


(j) Automation will allow the Force to increase productivity by 
freeing the users from their many labour intensive information 
work processes. 


(k) Information management will allow the Force to accurately 
allocate systems cost to the appropriate responsibility 
centres. 


Information Management 


Strategic Planning Framework 


The following chart (Figure A-2) represents the recommended 
direction information management and information systems 
development should follow over the next five years. The chart 
illustrates the cognitive base from which the Objectives were 
formulated and defines the strategic initiatives in support of the 
Objectives. Where a strategic initiative is not of a continuing 
nature tentative target dates have been assigned. 


Objective I - Information Management 


To establish and maintain a comprehensive program for management 
of the information resources required to support the primary 
activities of the RCMP by: 


1. organizing all units engaged in the administration, develop- 
ment and operation of information systems and services, (i-e. 
electronic data processing, telecommunications, and records 
management) under a single responsibility centre with inte- 
grated policy and planning functions; (Target: FY 83/84) 
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2. providing centralized management of corporate data as a 
primary resource of the Force; (Target: FY 84/85) 


3. establishing an integrated information management policy for 


the RCMP through amalgamation of separate policies presently 
in existence for electronic data processing, telecom- 
munications and records management and the creation of new 
policy to provide accountability for value and cost of 
information systems; (Target: FY 84/85) 


4. establishing integrated planning for future information 
Systems and services required by the Force; (Target: 
FY 84/85) 


5+ recommending programs for training and development of human 


resources to cope with the changes occurring in traditional 
information-related disciplines. (Target: FY 85/86) 


Objective II - Information Systems and Services 


To contribute to the efficiency and effectiveness of RCMP programs 
through delivery of timely, accurate and relevant information 
Systems and services to satisfy legislative, operational and 
administrative requirements by: 


1. developing an automated master index (AMI) of all RCMP data 
banks in compliance with the Access to Information and Privacy 
Acts and Treasury Board policy; (Target: FY 87/88) 


2. developing an automated occurrence reporting system (Police 


Information Reporting System - PIRS) in all operational 
Divisions exclusive of the Security Service, (Target: 
FY 84/85) for access to Federal units in all Divisions as 
defined in the authority of the existing contracts with phased 
implementation to other areas as priorities dictate; 


3. developing an automated command and control system for RCMP 
communications centres (Computerized Integrated Information 
Dispatch System - CIIDS) with direct input to the occurrence 
reporting system; (Target: FY 85/86 for development. 
Implementation to be phased over future years as priorities 
dictate until all communications centres are served) 


4. implementing a management information system (Planning, 
Accounting and Reporting For Operational Use of Resources — 
PAR FOUR) to provide improved accountability by relating 
resource plans and expenditures to results; (Target: FY 
84/85) 


PO 


5. implementing an improved personnel management information 
system (PARADE III) by providing extensions to the present 


system to deal with complaint procedures, recruit assessment, 
performance evaluations, Public Service personnel management, 
medical profiles, officer candidate data and _ insurance 
benefits; (Target: FY 84/85) 


6. developing a standard automated office support system (RCMP 
Office Support System — ROSS) for creation, storage, retrieval 
and transmission of documents and correspondence by electronic 
means; (Target: FY 84/85 for development. Implementation to 
be phased over future years to all Divisions) 


7. implementing an integrated RCMP data communications network, 


replacing the present Canadian Police Information Centre 
(CPIC) and Data Centre networks, to serve the requirements of 
all information systems of the Force. (Target: FY 85/86 
except for CPIC communications which will be migrated to the 
new network on a phased basis from FY 85/86 to FY 87/88.) 


Information Management Organization 


Interim organization as approved by the Senior Executive 
Committee, December 1982, see Figure A-3. 


Initial organization as proposed by "A" Directorate, November 
1983, see Figure A-4. 


Mission Statements 


Directorate of Information Management Mission Statement 


As the departmental policy centre, the Directorate shall develop 
and maintain a comprehensive program of information management 
which meets the needs of the Force and is consistent with 
regulatory and legislative requirements and ensures the most 
economical, efficient and effective use of relevant resources. 


OBJECTIVE 


(a) Ensure a continuing comprehensive, planned and co-ordinated 
approach to all information systems development and provide 
Systems operational assistance and consulting. 


(b) Develop and maintain policy, procedures, and standards to 
ensure adherence to accepted information management practices 
and related human resource development. 


SHOLIAYES NOSIVIT 


VS TN 


SSHOOV NOLILVWHOANT 


Z861 Aequeseq 
99} TWMOD) BATINIEXY AOTUSS 3YyA OF peqQuUsseaad se 


(WOI) *IWON NOILVOINAWWOD ¥ NOTLVYWYOANT 
1OJ 


NOTLVZINVOYO WIYHINT 


(27e10}9001Tq 
A, 2Uueseig) 


(27e109901Tq 
wd,  Queseig) 


(27e109901Tq 
vA, 2Uueseig) 


WOOU TAL SWHLSAS CHLVWOLNV 


SHOLTAYHS DLYOddNs ONINNVId ¥ ADITIOd 


WOI 
2/T 


e 


€-V danold 


(9781037901 TG 
wu, 2ueseig) 


SWALSAS TVONVWN 


PEt? 


SHOTAYHS NOSIVIT 
YOLOANIG/d 


soqeri0qoeitd .A,, pue wy, 4q OF pesase 
pue oje10}79003Tq ,V,, 4q pesodoid se 


INHWHSVNVW NOTLVWHOANT 
oj 


NOTLVZINVOYO IVILINI 


SHOLAYHS SHOLAYHS ONISSHOONd 
NOTLVOINNWNOOS THA, VIVd OINOYLOETH 


YOLOAUId /d YOLOAYIG /d 


SHOTAYHS SAYOOHN 
YOLOANIA/a 


HONVUd SAOLAYAS HONVUd ONINNV'Id 


HALLVYLS ININGV 


INYNHOVNVN 
NOT LVWYOANT 
YOLOFYIG 


(°S°.d°0) 
-YWWod/d 


y-V dunold 


GNV AOITOd 


Diets 


(c) Develop and maintain policy, procedures, and practices that 
will affix accountability for information systems cost and 
value and promote awareness of information as a costly and 
essential resource. 


As a Canadian Police Service to the Police Community to provide 
electronic data processing and telecommunications services through 
the facilities of the Canadian Police Information Centre and 
through technical and consulting assistance for operational police 
systems. 


APPENDIX III 


A case study in the electronic office 


The Excise Branch of Revenue Canada Customs and Excise 
has been collaborating with Bell Northern Research, 
Northern Telecom Limited and Bell Canada to test 
next-generation electronic office communications 
equipment and systems. 


The following report by Jim Commins, manager of the BNR 
Field Trial Project, appeared as a special issue of 
Contact (March, 1984) under the title, "Excise Looks at 
the Electronic Office.” With the kind permission of Mr. 
Commins, it is pre-printed here to give readers an 
insight into one department's first-hand experience with 
the converging technologies in terms of the electronic 
office. 
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Origins of the Project 


The BNR field trials are a test stage in the development of a 
uniquely Canadian approach to office systems design. These trials 
are sponsored by the Office Communications Systems Program of the 
Department of Communications. BNR's system is called the In- 
tegrated Services System (ISS) and is designed primarily to facil- 
itate communications. The Excise project is not focused on au- 
tomation, but rather on how "knowledge workers” at various levels 
can use new electronic technology to improve their effectiveness 
through better communications and access to information. In other 
words, we are not dealing with data processing or automation so 
much as with speeding up the personal handling of voice and 
written information. It's an important difference. 


We are participating in the BNR trial because some form of elec- 
tronic office is part of Customs and Excise strategy for the 80's. 
Like other technologies in the past, the microprocessor will 
change the nature of work. We bid for this project. We regard it 
as a practical contribution to Canadian business development and 
an experience that will put Customs and Excise in a lead position 
in public administration within a decade. 


Preceding the field trial of the ISS equipment was a year of plan- 
ning studies funded by the Department of Communications. BNR's 
analysis of our needs pointed to the Excise managers in general - 
and tax interpretation in particular - as fruitful participants. 
This was mainly because of their continuing day-to-day need to 
communicate with each other and to respond to requests for Excise 
tax information. Key question: can Excise become more proficient 
in its work and more effective in serving its various clienteles 
in the business community by speeding up office communications? A 
second important question: can the people in the department res- 
pond to the stated opportunity by incorporating the new electronic 
methods into their daily tasks? Finally, will the equipment and 
programs satisfactorily meet the requirements of Excise? 


For instance, Tax Interpretations 


Although many of the managers in Excise will be "on line” with one 
of the hundred or so ISS work stations, the tax interpretation 
function is the centrepiece of the BNR field trials. The Excise 
Tax Act has to be interpreted by this office for tax rulings. In 
the past, the branch has used typed ruling cards to record deci- 
sions on taxpayers' status with respect to specific commodities. 
For example, the conditions under which large tires for off- 
highway vehicles are designated as tax exempt on the grounds that 
they are used as parts for construction equipment. 
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The department has recently put these rulings - several thousand 
of them - into the QUIC/LAW computer utility in Kingston, Ontario. 
The file can be searched by “key words” to find relevant past 
rulings. ISS will enable more people to do this directly, to 
confer by telephone on problems of interpretation while viewing 
the text of a ruling on a video terminal. Tax interpretation 
officers will also be able to readily extract rulings from the 
computer file for use in answering enquiries from the public. 
Although this service is at the testing stage, tax interpretation 
officers have been using ISS to prepare their case correspondence 
and to communicate with each other electronically through the 
messaging service. 


The same idea of getting information quickly, being able to create 
it, discuss it, write electronic memos and create computer files - 
all this is also available for use by several of the managers in 
Excise not directly involved in tax interpretation decisions. So 
- how does ISS do it? 


The Integrated Services System (ISS) 


The system is made up of user work stations, which are combined 
terminals and telephones, a telecommunications network using elec- 
tronic switchboards on our premises and a computer located in 
Toronto which contains the programmed services and the users files 
or workspace. The BNR field trial, from the companies' stand- 
point, reflects standard practice in "concept testing" prior to 
the making of major decisions on product development. In our 
case, the testing is being carried out on an unusually large 
scale. We benefit from this in that we have the chance to monitor 
the way that people and organizations react to "electronic ideas.” 
The field trial has strong focus. on ALL the interfaces between 
human beings and technology. 


Let's go back to the system itself. Each user can access the 
computer through the electronic switchboard for various services 
such as word processing, electronic mail, retrieval of stored 
information (see next section). Because everyone is sharing the 
same computer, information can be readily directed from one user 
to another. It can also be printed on a nearby printer similar to 
a word processor printer. This is not unusual in terms of 
computer-based communications. However, the electronic switch- 
board can switch both voice and data messages simultaneously. 
This permits “conferencing” between up to six users - where they 
can discuss a document appearing on each of their video terminals. 
The document may have come from the computer storage files or from 
some outside data base, such as QUIC/LAW. ISS users thus have a 
sort of “window on the world" at their disposal - getting informa- 
tion, creating and storing it in the computer, sending and 


receiving messages, discussing text and numerical data, and making 
and recording Excise decisions. 
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In the test, Excise headquarters in Ottawa has 52 Displayphones or 
Similar devices, and the branch's Toronto region 48, or 100 al- 
together. The printers are similarly distributed, 6 at head- 
quarters and 7 in Toronto. The inclusion of Toronto adds a 
long-distance dimension to the field trials and helps define 
regional communication needs; in future, all regions might be 
similarly equipped if the field trials yield positive results. 


ISS Service Features 


An advanced telephone system permits ISS users to store phone num- 
bers, dial them automatically, transfer and hold calls; carry on 
hands-free conversations, and so on. All the information flows, 
whether verbal or digital, are carried on this telephone network. 
Users can of course make long-distance calls through the outside 
Bell Canada system, just as they have always been able to do. 


Electronic mail is another ISS service. Users can use their ter- 
minal keyboards to compose and exchange written messages at very 
short intervals as compared with inter-office mail of the tradi- 
tional kind. One originator of a message can direct it simulta- 
neously to several recipients. These messages may be “original” 
or contain information from either the central computer file or an 
outside data bank such as QUIC/LAW. The computer's word proces- 
sing program permits ISS users to edit their draft copy on their 
Displayphone screen before sending the message; or, the system can 
be instructed to file the information for future use. 


ISS offers combined finding and filing services. Users can search 
for information when they are not quite sure what they are looking 
for - such as letters they may have sent to a specific class of 
taxpayer, or letters referring to a specific subject. Electronic 
files can be created to store information in exactly the same way 
that manilla folders are set up to contain documents in a filing 
cabinet. If messages or other documents are printed as hard-copy 
records, they go into one of these traditional paper files. 


We have already mentioned the conferencing capability of the ISS. 
A conference between 2 to 6 users can be set up by any user. All 
the conferees can view the same document at the same time, and 
discuss it together on the telephone. The document being viewed 
can be changed by any conferee at the discretion of the chairman. 
Or, other documents can be called to the screens. Participants 
can drop out of the conference for a few moments if they wish, to 
select additional computer stored information having a bearing on 
the conversation underway - and then rejoin it. 


III-4 


In addition to its "messaging" and “conferencing” features. ISS 
also offers peripheral services to its Excise users. A telephone 
directory, for example. A calendar for setting up meetings or on- 
line conferences. An electronic calculator for mathematics. 
Electronic forms, which can be handled in the same way as elec- 
tronic mail. 


ISS is a prototype of systems to come. Eventually, we can look 
forward to the linking of ISS-type systems in different organiza- 
tions. This could mean a vast interdepartmental or public audio- 
visual communications system covering all of Canada or even the 
whole world. This is some years away, of course, but the trend is 
already visible. For example, the installation of computerized 
switchboards by the Government Telecommunications Agency is now in 
process. The next three years will see most government offices in 
Canada able to install advanced communications systems using the 
telephone wires already in place. 


Purposes of the Field Trial and Evaluation 


The ISS field trial in Excise is designed to serve the needs of 
the three main parties to the contract. The Department of 
Communications and the government in general is interested in the 
demonstrable potential of the Office Communications Systems pro- 
gram for stimulating Canadian industrial development. Bell and 
its partners are testing prototypes of products and equipment for 
the electronic office. Customs and Excise is assessing how such 
equipment affects the productivity and effectiveness of depart- 


mental operations. All parties are interested in the answers to a 
number of questions. 


First, do the ISS components work properly? Do they break down or 
stand up under continued use? What features are most useful? 
Which components need to be modified or replaced in future 
generations of such equipment? 


Second, how useful is ISS to the Excise Branch, in tax interpreta- 
tion and management in general? What does the degree of success - 
or lack of it - imply for the department's future plans for the 
application of electronic technology in communications? 


Third, what about the people? How do people react to these new 
items of hardware and software? How do they feel about them? Are 
the systems easy to use? The department is deeply concerned with 


these and other issues of user-friendliness in computer-related 
equipment. 


Finally, and this is a critical point for the suppliers, how 
marketable would future generations of ISS-type equipment be, in 
applications such as those encountered in the Excise branch test? 
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Departmental Expectations 


The Customs and Excise Department is looking for indications of 
the size of potential future pay-offs from ISS type equipment. We 
simply must become more efficient in our office work. Thus the 
BNR field trials should help us judge what is feasible in advanced 
office communications systems for C & E operations and also what 


rate of change people can absorb without it affecting them 
adversely. 


Overall, we expect our experiences to provide a foundation for 
departmental leadership in public administration in the 1980's and 
beyond. The critical measures of the electronic office and of 
those who work in it are higher productivity, increased 
effectiveness and better service to the public. 
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APPENDIX IV 


Reading guide 


Bélanger, Marc. The Facts, The New Electronic Canada. (Volume 5, 
Number 7-) Canadian Union of Public Employees (CUPE), September, 
1983. 
A special issue of CUPE's regular membership 
magazine. Reviews the new information and communi- 
cations technologies and examines from the labour 
perspective their impacts on health, ' safety, 
employment and society as a whole. 


Current Trends in Major Telecommunications Technologies. Commun- 
ications Div., Carrier Policy and Research Office, Ontario 
Ministry of Transportation and Communications, Sept. 1984. 


An Ontario government report addressing state-of- 
the-art developments. Written for a non-technical 
audience, this paper is intended to be an infor- 
mative reference on the applications of new commu- 
nications technologies from a user perspective. 


Five-Year Plan: Meeting the Automatic Data Processing and Tele- 


communications Needs of the Federal Government. Washington, D.C.: 
Office of Management and Budget, April 1983. 


The basic purpose of this document is to serve the 
planning needs of its various readers: by showing 
the federal agencies what technologies and services 
are likely to be available over the next several 
years so that they can create a more detailed 
programmatic strategy for taking advantage of them; 
by providing the central management agencies and 
the congress with a comprehensive view of both 
future technologies and the needs of the agencies 
so that they can integrate the two in the most 
effective way; and by giving the market place 
providers of technology and services an early 
indication of federal needs so that they can plan 
to meet them through open competition. 


L' informatique 
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aujourd'hui, Le Monde. Paris, 1982. 


A collection of the articles published in the news- 
paper, Le Monde, on the subject of information 
technology. Topics include the’ technologies, 
policies, applications and impacts, as well as a 
glossary and bibliography of French language 
documents. 


Marsh, Ken. The Way the New Technology Works. New York: Simon 


and Schuster, l 


982. 


Clear, simple, illustrated descriptions of the 
technologies of today - how they work, what they do 
and how they are changing our lives. Comprised of 
three parts: Some Basics, Telecommunications and 
Automatic Information Processing. This book is 
both technically comprehensible and attractively 
written for non-experts. 


Menzies, Heather. Women and the Chip: Case Studies of the Effects 


of Information 


on Employment in Canada. Montreal: Institute for 


Research on Public Policy, 1981. 


Naisbitt, John. 


Organizational 
Treasury Board 


Megatrends. New York: Warner Books, Inc.-, 1982. 


A view of the future in terms of where technology 
is leading society. Updated in 1984 and made 
available in paperback. 


Trends in Informatics, Task Force on Informatics, 
of Canada Secretariat, November 1984. 


A study paper based on an intensive review of a 
large volume of current literature on the subject 
of informatics and a survey of nine federal depart- 
ments and agencies and twelve private sector orga- 
nizations that are significant users of informatics 
technology. Its purpose is to identify features of 
organizations common to those enterprises which 
have adopted and integrated informatics technology 
successfully. Knowledge of what has worked for 
others should be of use to managers who are pres- 
ently or are about to be engaged in reorganizing 
informatics within their departments and agencies. 
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Peitchinis, S.G., Ph-D. The Employment Implications of Computers 
and Telecommunications Technology. Calgary, Alberta: The Univer- 
sity of Calgary, April 1981. Available from DOC Library, P.91 
C655" 2.45, 1981. 


Report of a study funded by the Department of 
Communications, Labour Canada and Employment and 
Immigration Canada. 


Proceedings of a Conference on the Impact of Micro-Electronic 
Technology on the Work Environment. Ottawa: Labour Canada, 1981. 


Organized by the Women's Bureau, Labour Canada, 
national and international experts met at a 
conference in Ottawa to discuss the impact of 
micro-electronics on issues related to research and 
development, employment and training and the office 
of the future, and, secondly, to begin to assess 
the impact, positive and negative, on labour- 
Management relations to identify possible strat- 
egies designed to minimize adverse consequences. 


The Interconnect Industry in Canada: 1984. ICA Telemanagement 
Inc-, 2175 Sheppard Ave. E., Suite 210, Willowdale, Ont., M2J 1W8, 
(416)-494-4440. 


Third annual survey of the Canadian interconnect 
industry. Provides a profile of the interconnect 
industry, its size, composition, delineating 
practices and characteristics, and its share of the 
‘elecommunications market. Also provides details 
on the top firms in the industry, including their 
strategies and perspectives; describes the response 
of the telephone companies to interconnection; and 
outlines the new developments to be expected in the 
future. 


Trends in Informatics Technology. Task Force on Informatics, 


Treasury Board of Canada Secretariat, November 1984. 


A study paper based on a review of literature and 
on studies sponsored by the Task Force. This paper 
reviews and assesses the dramatic changes which are 
occurring in the computer and telecommunications 
technologies and touches in the expected impact of 
these technologies on the office and on office 
automation. 
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APPENDIX V 


Glossary of abbreviations 


AES Atmospheric Environment Service 

AMI Automated Master Index 

BAM Bus Access Module 

BNR Bell Northern Research 

BPS Bits per second 

CAD Computer-Aided Design 

C&E Customs and Excise 

CCITT International Telegraph and Telephone Consultative 
Committee 

CIIDS Computerized Integrated Information Dispatch System 

CPDL Canadian Patents and Development Limited 

CPI Computer-to-Private Branch Exchange Interface 

CPIC Canadian Police Information Centre 

CRC Communications Research Centre 

CRTC Canadian Radio-Television and Telecommunications 
Commission 

CS Certification Standards 

CSA Canadian Standards Association 

CUPE Canadian Union of Public Employees 

DDD Direct Distance Dialing 

DND Department of National Defence 

DOC Department of Communications 

EDP Electronic Data Processing 

EEWD Enhanced Exchange Wide Dial 

EOS Electronic Office Systems 

FO-LANs Fibre Optic Local Area Networks 

FUNDI Functional Diagnostic 

FY Fiscal Year 

GISN Government Integrated Services Network 

GTA Government Telecommunications Agency 

ICM Information and Communication Management 

ISDN Integrated Services Digital Network 

ISs Integrated Services System 

ITSP Information Technology and Systems Plan 

IX Inter-City 

KBS Kilo bits per second 

LANs Local Area Networks 

LSDS Low Speed Data Services 

MOSST Ministry of State for Science and Technology 
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The Annual Review and Planning Framework for Telecom- 
munications in the Government of Canada, 1986-1987, is focussed 
on the theme of Management for Change. 
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Today's telecommunications environment is characterized 
by rapid and continuous change in technology and services. As 
outlined in the 1984 review, we are experiencing a convergence of 
telecommunications, data processing and office technologies. In 
the process, telecommunications is becoming more complex and 
strategically more important. 


As the binding agent of information technology, the 
strategic importance of telecommunications stems from the 
potential impact that it has on program delivery by the govern- 
ment. In light of the decreasing cost of technology, the continu- 
ing rise in expenditures for telecommunications in the govern- 
ment (currently close to $ 1 billion) signals an increasing recogni- 
tion of its importance. 


The associated complexity is the price for the growing 
range of equipment choices, system configurations, carrier chan- 
nels, information services and so on, that the new environment of 
deregulation and rapid technological advance offers. Beyond 
posing a new challenge to the telecommunications professional, 
the burden of dealing with that complexity has added a new 
dimension to the management of telecommunications - the need 
for involvement of senior management, other professional groups, 


and the users themselves. Technology alone cannot be allowed to 
determine the direction of change. Instead, through improved 
management and control over the introduction and use of tech- 
nology, we must ensure that: 


- the applications and the equipment are of greatest value to im- 
proving the work of the government in its mandate to serve the 


Canadian public; and 


- the systems and services adopted are the most cost-effective 
relative to the needs they are intended to serve. 
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The feasibility of providing ubiquitous communication in 
many forms (e.g. data, image, enhanced voice or combinations 
thereof), coupled with the potential danger of proliferation of in- 
compatible hardware and software products, has intensified the 
efforts of the central and common services agencies to foster a co- 
ordinated acquisition strategy in the government. Regardless of 
whether the distributed computing trend continues or there is a 
return to centralized computing, the merits of interconnection 
within a functionally integrated system are indisputable. The 
question is how best to achieve it. 


Recognizing the significance of the changes that have 
occurred in the information technology environment, the govern- 
ment has put in place a process for addressing the major issues 
associated with management and application of information 
technology in support of government objectives. As the central 
agency responsible for coordinated management in the government, 
the Treasury Board Secretariat is undertaking the review of exist- 
ing administrative policies pertaining to the new information tech- 
nology environment. It is doing this in consultation with the 
Advisory Committee on Information Management (ACIM), whose 
terms of reference have been defined to include the total field of 
information technology. The Department of Communications, 
under its mandate for planning and coordinating telecommunica- 
tions services for the Government of Canada, and the Telecommnu- 
nications Advisory Committee (TAC), which is structured to advise 
DOC, are participating in the review process by addressing the 
issues from the telecommunications perspective. TAC brings to this 
process a viewpoint on information technology that emanates from 
a wide consensus among telecommunications professionals in the 
government. 


In the past year, this process has yielded significant ad- 
vances towards the development of a framework for managing 
information technology in the government by establishing an 
organizational focal point in TBS for coordinating resolution of 
government-wide issues; by advancing important guiding principles 
relevant to the current environment; and by articulating a general 
policy direction. While continued operation of this top-down 
process will, no doubt, lead to more specific and more formal 
guidance, the overall thrust of the emerging policy is clear enough 
to allow for simultaneous action in departments and common 
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service agencies to deal with specific issues that confront those 
responsible for various aspects of information technology. 


While years may be required to define and achieve an 
appropriate extent of organizational change, a great deal can be 
done now to simulate a more integrated approach in telecommu- 
nications management. This is especially true for the planning 
process. 


Telecommunications planning depends on the congrega- 
tion of individual needs into rational systems which can meet 
those needs most effectively and efficiently. Departments are in 
the best position to define the telecommunications needs related 
to their programs. The Government Telecommunications Agency 
can best consolidate those needs that are common among de- 
partments. Some of the needs, because of their uniqueness, may 
most easily be met by departments themselves; others can 
benefit from the cost savings and interconnec tivity that can be 
accomplished through a common service approach. Developing a 
process for accommodating these two perspectives is the princi- 
pal issue that is discussed in Chapter 1 and Annex A. The propo- 
sition is that a great deal can be achieved towards this end by 
adopting a cooperative attitude, improving two-way communica- 
tion between departments and central and common service 
agencies, and agreeing on some principles as a basis for the 
planning process. 


Other chapters of this publication provide the following 
updates of background information which is indispensable to 
departmental planning: 


* achievements and plans related to the development of common 


telecommunications services and networks in the government; 


* ongoing developments in the areas of technology, regulation, 
standardization, marketplace conditions and research which are 
likely to have an impact on telecommunications planning in the 


government; and 


* statistical summary of telecommunications expenditures in the 
government for fiscal years 1984/85, 1985/86 and 1986/87, and a 
tentative forecast of expenditures to 1991. 
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The last Annual Review and Planning Framework of Telecom- 
munications in the Government of Canada, which was published 
in 1984, focussed on the convergence of telecommunications, 
data processing and office technologies. The focus of this year’s 
review is on the approach to managing telecommunications 
within the government, within the new environment created by 
this convergence. 


As many acronyms are used throughout this publication, a list of 
acronyms and their meanings is provided in Annex B. 


The general approach discussed in this publication is based on 
ideas which have emerged in various fora in the government, 
and is supported by the Telecommunications Advisory Commit- 
tee. 


The review attempts to make three points: to identify issues and 
problems involving the government’s use of telecommunications; 
to discuss planning procedures and systems that might help in 
the resolution of these problems; and to summarize the status of 
telecommunications use and expenditures in government. With 
regard to the first two points, an effort has been made to strike 
a balance among sometimes competing points of view in order 
to try to achieve general consensus amongst the government in- 
formation technology managers, and for them to work together 
in developing solutions for mutual benefit. As a minimum, this 
review should serve as a baseline for dialogue among telecom- 
munications professionals in the government on issucs arising 
from the changing environment of telecommunications technol- 
ogy and services. 


As in the past, the target audience of this publication is broader 
than just telecommunications professionals. It includes senior 
management and personnel in related disciplines in the govern- 
ment, as well. This is an important point. For it is the users of 
telecommunications in government and the senior management 
of government whose needs are being served; it is thus crucial 
that they join the dialogue we hope to encourage in order to 
provide the most productive and cost-effective system possible. 
One which is managed as well as possible. 
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1.1 INTRODUCTION 


To deal with the magnitude of change reflected in 
the current information technology environment 
requires a concerted effort from various functional 
entities and levels in the government. A first step in 
mustering this effort is to raise the awareness of the 
most pressing issues and postulate an approach for 
addressing them. That is the primary objective of 
this chapter. 


Before addressing specific issues faced in the gov- 

ernment, some perspective is provided in the next 

two sub-sections on the universality of the changes 
taking place and its dynamics. 


1.1.1 GLOBAL PERSPECTIVE 


Canada, together with the rest of the world, is in the 
midst of a global technological revolution which is 
transforming the lives of its citizens. This revolu- 
tion has been precipitated and is fuelled by the 
marriage of telecommunications and computers. 
The result is a present engulfed by constant change 
and uncertainty, and a future full of challenges and 
opportunities of a scope and scale that was unimag- 
inable even a generation ago. No human or institu- 
tional activity has been spared by the relentless and 
accelerating change we are experiencing. A restruc- 
turing of Canadian society, including our economic 
organization, political system, culture, and present 
international relationships, is taking place as a result. 
These changes are happening on a global scale and 
they introduce requirements for improved coordina- 
tion mechanisms, enhanced consultation procedures, 
and the effective use of advanced communication 
media. Each of these requirements must be directed 
at stimulating enlightened cooperation among a 
wide range of groups, and they must be based on a 
deeper understanding of users and their needs. 


Achieving this result will not be easy because the 
process must evolve within a future marked by six 
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environmental constants: continuous, rapid, transfor- 
mative change; protracted global competition as a 
fact of life; increasing interconnectedness within 
society; unpredictability of the effects technological 
innovations will have; difficulties of individual and 
institutional adjustment; and recognition of the 
fundamental importance of information as a strate- 
gic and economic resource. 


To be successful in the new and dynamic environ- 
ment, managers, in both the public and private 
sector, must manage “smarter.” This will necessi- 
tate developing and implementing a constructive 
regulatory environment; learning how to use 
telecommunications and information technology 
resources more effectively; using the technology to 
best realize the potential of our human resources; 
and, most importantly, harnessing the potential 
technology in ways that will ensure it remains 
servant to society’s needs as one case in point. 


There is evidence that some significant structural 
changes are already taking place in the workplace 
and that industry has begun to reorganize. Witness 
the recent introduction of “information units” within 
corporations, the appointment of vice-presidents to 
manage them and the flurry of activity that is being 
generated in government to meet expanded de- 
mands and needs. 


The pervasiveness and unprecedented impact of 
telecommunications on information technology has 
generated the need for fundamental changes in 
telecommunications management and the planning 
process in particular. What makes the planning 
process especially difficult are two factors: techno- 
logical innovations are increasing and can be 
diffused more rapidly than at any time in history, 
making absorption and adaptation by individuals and 
institutions more difficult; and it is becoming less 
possible to predict the range of effects any innova- 
tion will have, making planning more difficult while, 
at the same time, more necessary than ever before. 
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1.1.2 MANAGEMENT, REGULATION AND 
TECHNOLOGY 


Telecommunications management, regulation, and 
technology are inextricably linked. Each exerts an 
influence on the other. At present, technological 
progress has been the principal driving force for 
change. It is management and regulation, however, 
which represent the human control of technology 
that ensures the technology is servant rather than 
master. It is this controlling element that has been 
weak and which has created an imbalance in the 
three-way relationship of management, regulation, 
and technology. Stemming the tide of technological 
change is not feasible, but managing and regulating 
it so as to maintain a proper equilibrium is re- 
quired. The movement in recent years to liberalize 
regulation effectively shifts more of the responsibil- 
ity for controlling technology to the management 
function. 


1.1.3 MANAGEMENT IN THE GOVERNMENT 


Management of telecommunications in the govern- 
ment, apart from being subject to the global factors 
and regulations faced by Canadian business corpora- 
tions, is further complicated by its unique organiza- 
tional structure. The products of departments, the 
segments of the population towards which those 
products are directed, and their delivery vary 
significantly. Yet, the departments are linked by 
bonds of common interest and overall centralized 
control. 


The limited choices of telecommunications services 
in the highly regulated monopolistic environment of 
the past ensured compatibility irrespective of the 
decisions made by departments. The escalation of 
alternatives in the present environment makes the 
decisions highly sensitive to the organizational 
structure. Consequently, the discussion in Annex A 
deals with the telecommunications management 
issues within the federal government context. 
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2.1 INTRODUCTION 


This section deals with ongoing developments in the 
areas of technology, regulatory matters, marketplace 
conditions and research that are likely to have a less 
direct, nevertheless, significant impact on govern- 
ment telecommunications planning. 


2.2 TECHNOLOGICAL DEVELOPMENT 


Some of the developing technological information 
resources of potential interest to departments are 
reported by Communications Canada as follows: 


2.2.1 ARTIFICIAL INTELLIGENCE 


While telecommunications becomes increasingly 
digital, computing becomes more and more commu- 
nicative. Over the next 10-20 years, the synergy 
between communications and information technolo- 
gies will result in new integrated products with 
characteristics of their own. 


Artificial intelligence, the most important compo- 
nent of the future informatics technologies, may be 
defined as a property of a machine capable of reason 
by which it can learn functions normally associated 
with human intelligence. Traditionally, computers 
have been used for number crunching, using lan- 
guages like Fortran, or for text manipulation, using 
languages like Cobol. Thus, artificial intelligence, 
concerned with the processing of symbols represent- 
ing concepts, may be considered a logical extension 
of the use of computers. Instead of Fortran and 
Cobol, other languages, like Lisp and Prolog, are 
more suitable for AI work. 


The following seven generic areas, in which applica- 
tions of AI technology are being developed, result in 
discrete products. 
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1) Expert Systems 


Expert systems, currently the most emphasized area 
in the field of artificial intelligence, are used where 
expertise on a narrow subject or problem is needed. 
In the last decade, laboratory prototypes of expert 
systems demonstrated an ability to solve complex 
problems in a broad assortment of scientific, 
medical, business, military and educational applica- 
tions. Because high development and hardware 
costs have dropped to the point where expert 
systems appear to be economically feasible, interest 
in such systems has exploded in industry and 
government. 


Technical limitations, however, restrict present 
systems to narrow domains where the problems are 
stereotyped and the payoff is large enough to 
warrant high development costs. How soon wider 
practical applications will emerge is not known. 


2) Natural Language Systems 


System designers have devised various methods to 
overcome the human/machine barrier; some, for 
instance, incorporate simple “menus” that lead 
operators through procedures, giving and requesting 
information as necessary. But, to completely remove 
the constraints common in computer use, research- 
ers have attempted to make the machines interact in 
human-like ways. Fundamental to this goal is the 
ability to use plain English (or other natural lan- 
guages) to access computer-based information and 
processing power. Following years of artificial 
intelligence research, several natural-language 
processing systems have reached the commercial 
stage. 
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3) Machine Translation 


Evidence now widely accepted is that fully automatic 
high-quality translation of unrestricted text, if 
feasible at all, can only be a very long-term objective. 
Nonetheless, sub-optimal MT technology can be 
developed to help solve real-life translation prob- 
lems. Various sub-optimization methods can be 
grouped into three categories: machine-aided human 
translation, restricted input systems and human- 
aided machine translation. In machine-aided human 
translation, a specialized translator’s workstation can 
integrate several tools, including a split-screen text 
processor that can align source language and target 
language text, spelling and grammar checkers, on- 
line dictionaries, etc. In restricted input systems, 
input is prepared in such a way that it can be 
handled by the system. Such systems are useful for 
special situations like the preparation of technical 
manuals and translation of sub-languages such as 
weather reports. Human-aided machine translation 
systems can be of three types: systems with pre- 
editing, interactive systems and systems with post- 
editing. 


4) Speech Recognition 


Truly adequate speech recognition remains years 
away, but declining semi-conductor costs and 
improved software techniques promise an important 
new stage of development. Most currently available 
systems are speaker-dependent. All use template- 
matching schemes that compare incoming words or 
short phrases with digital representation of vocabu- 
lary stored during the training process. High end 
systems offer application-specific vocabularies of up 
to 500 words, better than 99 percent accuracy, high 
background noise tolerance, and simple training 
procedures. Speaker-independent systems are also 
available, but with vocabularies of only 10-30 words, 
with limited accuracy. 


Research underway at major corporations indicates 
a larger range for future commercial systems: in two 
years, continuous speech with vocabularies up to 
1,000 words and isolated speech systems with up to 
5,000 words; later, accurate speaker-independent 
systems with continuous speech entry, allowing 
vocabularies above 10,000 words. 
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5) Speech Synthesis 


Speech synthesis, a relatively simpler task than 
speech recognition, does not utilize any of the AI 
techniques, but generally employs techniques of 
signal processing. There are essentially two major 
techniques for synthesizing speech: waveform 
encoding and general synthesis. Waveform encoding, 
which produces most human-like results, consists of 
converting a sound wave into its binary equivalent, 
which is then stored on a chip. The numbers are 
subsequently reconverted to analog electric signals 
and then amplified and transmitted by loudspeakers. 
The capability of these talking chips extends to about 
200 words. In the general synthesis approach, not 
words, but phonemes - elementary components of 
speech such as “ba", "ja" and" no" - are read into 
memory. This process requires 40 - 50 phonemes, 
which are built into the talking chip and results in 
simulation of the inflections and pitches of spoken 
languages. 


6) Robotics 


The first industrial robot, a Unimate from Unima- 
tion Inc., was installed in 1961 at a General Motors 
plant. Since the initial installation, robotic engineers 
have begun to look ahead to future generation 
robots that would have vision, tactile sensing and 
intelligent control. An intelligent robot should be 
able to sense, think and effect. Thinking, primarily a 
brain function, is the domain of artificial intel- 
ligence. Sensing and effecting, primarily body 
functions, are based on physics, mechanical engi- 
neering and computer science. 


What is emerging now are robots with increasing 
intelligence, sensory capability and dexterity. Robots 
with coordinated multiple arms and, eventually, even 
legs, supported by even more sophisticated control 
systems, will also be coming into existence. 


7) Vision Systems 


Scientists have known since the 1960’s how to use 
computers and TV cameras to endow machines with 
sight, but their techniques required computing 
power available only on expensive mainframe 
computers. Until recently, high costs restricted 
machines to comparatively simple tasks like reading 
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special characters or bar codes. Now much more 
sophisticated tasks can be accomplished by micro- 
computer chips costing less than $10 each. As a 
result, vast scale applications are unfolding for 
machine vision in the factory and the office. 


Canadian Initiatives in Al 


The current funding for AI work in Canada, esti- 
mated at $4.5 million per year, is distributed among 
universities, government departments and private 
industry. Virtually all AI research (representing two- 
thirds of the funding) is carried out in universities. 
Major strengths are in the areas of image under- 
standing (or computer vision), machine translation, 
knowledge representation, intelligent databases and 
certain aspects of expert systems. 


Several government departments have indicated a 
strong interest in AI and an intention to become 
involved in AI research. The CCRS, under EMR, 
has a reputation as a world-class R&D laboratory 
concerned with the analysis of images taken from 
high-flying aircraft and satellites. This laboratory is 
planning to add AI methods to the signal analysis 
expertise it already possesses. Similarly, Communi- 
cations Canada, the Department of National 
Defence, Transport Canada, the Secretary of State 
and the Ministry of State for Science and Techno- 
logy have all had a long-standing interest in AI and 
have commissioned various studies to help them 
plan their own R&D efforts in this area. 


In the private sector, a number of AI consulting 
companies and several small companies are market- 
ing AI products. In addition, at least one large R&D 
company, Bell Northern Research, with a laboratory 
in speech analysis, has made further commitment to 
the development of an AI laboratory. At the same 
time, many Canadian industries are well poised to 
provide the basic technological support for several 
areas of Al-related technologies; namely, commu- 
nications, software systems and robot manipulators. 


For the general government user, the implications of 
Alare still relatively far off. The potential gains, 
however, of translation systems, expert systems, 
voice recognition, etc., all represent developments 
which, as and when they reach the commercial 
marketplace at price levels which make them viable 
to adopt, promise to be very significant. 
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2.2.2 USER INTERFACE 


The merging and rationalization of the old domains 
of telecommunications, office equipment and 
electronic data processing, continues to unify and 
automate the front office (sales, service, purchasing, 
accounting and administration), the technical office 
(engineering, underwriting, analysis, etc.) and the 
factory through increasing use of dispersed and 
intelligent information workstations, local area 
networks, multiple-service telecommunications, 
processing and robotic facilities. Application 
oriented information workstations are being 
grouped into networks to serve as sophisticated 
intercommunicating work centres for analysis and 
synthesis, as well as command, control and coordina- 
tion with respect to other operative elements of the 
system, wherever they may be situated. 


Apart from functionality, operational effectiveness 
of such interconnected workstation systems depends 
largely on their provisions for adaptive configurabil- 
ity and natural operability. Adaptive configurability 
meets the ease of interconnectability and compatibil- 
ity required to accommodate diverse and often 
changing needs. Natural operability meets the 
functionality provided by the system, the operational 
ease and naturalness with which the user must 
interact through a workstation to do the work and 
forward it to another user and, similarly, to interact 
with other users where needed. 


The first assures smooth interfacing and functioning 
among the internal elements (the machines) of the 
network, while the second does likewise between the 
external elements (the users) and the network. 
Adapting to the continually changing needs of the 
modern workplace is essential and must be effected 
so as to maintain smooth functioning within the 
network and at the user interface. Helping this is the 
evolution of such system standards as OSI, NABTS 
and NAPLPS, which facilitate the integration of 
flexibly interconnectable and workable systems. 
Areas of current focus are the further development 
of aspects of OSI, the needs of LANs and, in 
particular, the continuing communications incom- 
patibility among various system elements which are 
supposed to have the same functionality, the most 
obvious example being spreadsheet and word 
processing interchange. Solving these issues is the 
key to major progress in office automation beyond 
today’s motley collections of mostly standalone 
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equipment and simple electronic mail capability. 


The user interface continues to be an impediment to 
the widespread, popular usage of many modern 
computer-based systems. Instead of focussing on 
what would constitute normal user operation and 
expectation, developers still tend to stress the needs 
of the machine at the interface over those of the user 
for a given application. While there is some trend 
toward redress of this shortcoming, user interfaces 
have a long way to go before they will reflect the 
simplicity of learning and usage of the typewriter. 
This much is certain: application by application, user 
interactive needs will ultimately have to be ad- 
dressed and accommodated, and standards will have 
to evolve for broad acceptance in the office, the 
factory and the home. Without extensive acceptance, 
the levels of application, usage and consequent 
volume will be insufficient to reach the economies of 
scale potentially realizable. 


As noted in the March, 1986 issue of Canadian 
Business, the current trend towards in-house or do- 
it-yourself electronic publishing and comparable 
applications by small businesses will accelerate the 
need to address these problems. The fast-decreasing 
cost of acquiring and operating a personal computer 
with word processor, spreadsheet and graphics 
capabilities in combination with the laser printer is 
encouraging smaller enterprises to publish their own 
sales brochures, manuals, etc., or at least to prepare 
them to the pre-publishing, ready-to-print stage for 
phototypesetting by a professional publishing house. 


Applied research and development carried out to 
address various aspects of the problems may 
eventually lead to solutions. Such efforts include: 
work on voice recognition, voice synthesis, and 
automated information storage and retrieval 
facilitated by optical scanners, laser printers and 
optical discs. 


Information communication, analysis, decision- 
making and implementation comprises a major part 
of the work of government. With the accelerating 
technology, especially integrated circuit technology, 
the computing and communicating hardware 
become more powerful and less costly. As a result, 
industry continues to discover even more ways in 
which the deployment of computers can be cost- 
effectively used to advantage alone or in networks. 
This occurrence forces more and more people of 
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widely varying backgrounds and skill levels to 
interact with such computers. To a large degree, 
their productivity is determined by the effectiveness 
of the communication channel that links them to the 
computer or, more importantly, to the applicational 
processes implemented therein. Having the appro- 
priate interface for the user, for the context and 
environment of the application is paramount to the 
effectiveness of the communication channel and the 
processes involved. This communication channel, 
historically, has worked through the alphanumeric 
terminal and line printer. Thus, the predisposition 
toward alphanumerics reflects more the convenience 
of this data format to programmers and EDP 
centres than the intelligent application of engineer- 
ing principles to human/computer information 
flows. 


As government and industry computerize, users are 
increasingly subjected to an alphanumeric data 
overload which makes the efficient assimilation of 
information difficult. The full use of processed data 
and graphics presentation has yet to be reached. 
Industry, thus, faces a dilemma. The rising cost of 
human resources along with stiff international 
competition creates great pressure to improve 
productivity. The use of computers in MIS, in CAE 
and in CATS promises (and delivers) substantial 
gains in productivity in terms of throughput, turn- 
around response, flexibility of application, consis- 
tency and quality of results. However, current trends 
in system design still continue to emphasize alphanu- 
merics, ignoring the potentiality of graphics and 
further processing, forcing the user to assimilate vast 
quantities of data as well as to remember, type and 
properly spell far too many complex system com- 
mands. Therefore, as might be expected, people 
tend to reject or shy away from many of the current 
automated systems. The need for a more deter- 
mined effort to analyze fully these problem areas 
and develop solutions is clear. Many ways and means 
to improve the user interface exist. One among them 
is analyzing interactive flows between the user and 
the system in operating within the context of the 
application; another is making certain the function- 
ality required is implemented in a manner appropri- 
ate to the application and the processes involved 
through an interface that caters to the natural 
expectations and limitations of the user. 


Voice recognition, comprised of both voiced com- 
mand recognition and speech recognition, together 
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with appropriate manipulative operations, can make 
it easier, faster and more natural for the user to 
enter commands and data into the system; similarly, 
voice synthesis in returning status, instructions, and 
data to the user. Explicitly, the exploitation of senses 
other than just sight can effectively increase produc- 
tivity. 


Yet another potential area for improved productivity 
in government and business is that related to the 
user input, storage and output of data, that is, the 
emergence of such technologies as optical scanning 
to facilitate and speed the acquisition of format, text 
and graphic data from hard copy documents; laser 
printers to facilitate the printout of high-quality 
hard-copy documents from the complex outputs of 
combined text, graphics and pictures; and optical 
disks for mass storage and retrieval of as much as 
2.6 gigabytes of online information on a single 12- 
inch disk, including both image and encoded data. 
Large disk libraries can be readily created using 
automatic disk changers and multiple disk drives 
(for example, Hitachi’s library unit storing some 83 
gigabytes of information on 32 disk cartridges). 


Perhaps the greatest potential to adapt and to 
facilitate the user interface in an application lies with 
the development and utilization of artificial intelli- 
gence to add recognition and interpretive capabili- 
tics at the input and to subsequent processing, and 
to add probabilistic and experiential inference 
capabilities for decision-making or selection for 
output. 


All these technologies and more are emerging 
rapidly as innovation opportunities and have the 
potential, if utilized correctly, to increase govern- 
ment and business responsiveness, effectiveness and 
efficiency significantly. 


In all of this, one of the most crucial requirements 
for successful and productive applications, both in 
government and the private sector, is to involve 
users directly in the identification of needs, in the 
planning process and, very importantly, in creating 
an awareness of the different options and their 
capabilities. This latter type of education activity is 
essential not only to the right acquisition decisions 
and effective applications but also to worker atti- 
tudes and acceptance of the technology. The 
response to the attitude problem noted above is not 
just a technical problem, it is also an education 
problem and a consultation problem. 


2.2.3 VOICE CODING AND SECURITY 


Although initially developed in response to satellite 
communications requirements, equipment and 
expertise at the CRC for digital voice coding and 
voice security can be utilized in a number of govern- 
ment applications. Of particular interest is the 2400 
bps enhanced-LPC codec which provides good voice 
quality over very noisy communication paths at a 
rate compatible with low-cost networks and realized 
on a single 11 x 25 cm printed circuit board. Codecs 
of this type are being considered for use in MSAT 
terminals and for the secure telephone systems 
being developed to meet USA Presidential National 
Security Decision Directive 145. 


2.2.4 FIBRE OPTICS 


Long-Haul Transmission - The long repeaterless 
transmission distances (for example, 50 km) and 
high bit rates (for example, 500 mb/s) that charac- 
terize fibre optic systems, render them cost-effective 
alternatives to other media such as microwave. A 
Montreal-Toronto fibre optic trunk line has already 
been opened by CNCP Telecommunications, and by 
1990 Canada should have two transcontinental lines, 
one by Telecom Canada and one by CNCP. The two 
new lines will complement the existing microwave 
and satellite systems for the carriage of telephone, 
data and TV signals. 


Trans-Atlantic and Trans-Pacific fibre optic lines 
will be completed by 1990 and utilized by Teleglobe 
Canada for telephone traffic. 


Local Loop (Short-term Outlook) - At present, fibre 
optic system components are too expensive to be 
cost-effective in applications to individual subscriber 
lines. However, where there is a demand for a large 
transmission capacity or congestion of conduits, such 
as in downtown locations, fibre optic transmission 
systems are often found to be cost-effective. The 
most likely scenario for Canada in the remainder of 
the ’80s is the use of such systems (for example, 
DS1-1.544 mb/s) in the feeder section of the local 
distribution plant. Also, telephone companies and 
other common carriers will be concentrating on 
providing a multiplicity of trunk lines (that is, DS1- 
1.544 mb/s) to selective business customers and 
large office buildings and complexes where extensive 
telephone, data and other digital services are 
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required. Fibre optic transmission systems are well 
suited for such applications where large PBX’s and 
Centrex installations are connected to a Central 
Office without the use of repeaters and large 
conduits. 


Local Loop (Long-term Outlook) - The Bell 
operating companies in the U.S. are talking of 
fiberizing their subscriber loops if the capital cost is 
reduced to less than $2,000/subscriber and if they 
can provide cable TV service. The concept, based on 
the broadband ISDN, envisages an all-digital system, 
including that for television as well. 


For Canada, the realization of such a network 
assumes the resolution of the sensitive issue of 
traditional business and regulatory boundaries 
(federal, provincial and municipal) for broadcasting, 
cable TV, telephone and other common carrier 
installations. 


For the time being, ISDN without the broadband 
component can proceed through the full digitization 
of the copper subscriber loop. Digital services using 
2B+D (2x64 kb/s + 16 kb/s = 144 kb/s) for 
telephone, data and call control can then be made 
available. 


Low cost fibre optic system components will proba- 
bly be realized first by NTT Corporation if, at an 
early date, they resolve their institutional problems 
between the broadcasters, cable TV operators and 
the Ministry of Posts & Telecommunications. NTT’s 
R&D for a subscriber loop system based on multi- 
mode graded index fibers has been largely com- 
pleted, and the R&D effort has been shifted to 
single mode technology. By the early 1990’s their 
work could bear fruit. This outcome, together with 
the completion of other work in the United States, 
would make fiberization of the subscriber loop more 
realistic. 


2.3 REGULATION 


There are hundreds of telecommunications carriers 
in Canada; however, the majority of telecommuni- 
cations services are provided by 16 major telephone 
companies, CNCP, Teleglobe Canada and Telesat 
Canada. 


Almost all carriers in Canada are regulated either by 
a federal or provincial tribunal. Regulation is 
exercised on a carrier-by-carrier basis in respect to 
the services each provides. Of all the major carriers, 
only Bell Canada, B.C. Tel, CNCP Telecommunica- 
tions, Teleglobe Canada and Telesat Canada are 
regulated federally or subject to review by the 
CRTC. Saskatchewan Telecommunications and 
"edmonton telephones" are self-regulated; the re- 
maining are subject to provincial utility board 
regulations. Telesat Canada and the nine largest 
telephone companies form an incorporated associa- 
tion called Telecom Canada to manage primarily the 
long distance communications industry. (The list of 
member companies and other major carriers is 
found in Table 2.1). 


The greatest regulatory impact on telecom- 
munications services in recent years has resulted 
from interconnection decisions and terminal attach- 
ment policy. 


Starting with the decision in 1977 to grant the 
subscribers of federally-regulated carriers the right 
to attach customer-owned equipment to the public 
telephone network; and in 1979, to permit CNCP to 
interconnect their system with the exchange facilities 
of Bell Canada, CRTC has continued a pattern of 
controlled movement towards a more competitive 
environment in telecommunications. While provin- 
cial regulatory bodies have generally followed suit, 
significant differences still exist, as is shown in table 
PEPE 


A more uniform approach to regulation can be ex- 
pected to develop over the next few years in light of 
the national telecommunications policy framework 
announced by the Minister of Communications on 
July 22, 1987. 


What these developments portend is a much more 
competitive telecommunications environment in the 
years ahead. This in turn accentuates the need for 
coordinated planning to ensure compatibility, cost- 
effectiveness and the achievement of maximum 
benefits. 
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TABLE 2.1 


MAJOR CANADIAN TELECOMMUNICATIONS CARRIERS 
AND THEIR REGULATORY AGENCIES 


CARRIER REGULATORY AGENCY 


* Bell Canada 
* British Columbia Telephone Company 


CNCP Telecommunications 


Canadian Radio-television and Telecommunications 


Teleglobe Canada cle 
Commission 


* Telesat Canada 


Northwestel 
Terra Nova Telecommunications 


* AGT Alberta Public Utilities Board 
* SaskTel Responsible to the government of Saskatchewan 


* Manitoba Telephone System Manitoba Public Utilities Board 


x New Brunswick Telephone Company, Limited New-Brunswick Public Utilities Board 


x Maritime Telegraph and Telephone Company, Limited Nova Scotia Public Utilities Board 


* Island Telephone Company, Limited Prince Edward Island Public Utilities Commission 
* Newfoundland Telephone Company Limited Newfoundland Public Utilities Board 


‘edmonton telephones’ City of Edmonton 


Northern Telephone Limited Ontario Telephone Service Commission 


Québec-Téléphone Régie des services publics du Québec ** 


Télébec Ltée Régie des services publics du Québec ** 


Thunder Bay Telephone System Ontario Telephone Service Commission 


* Member of Telecom Canada 


** In December 1987, the Quebec government introduced a Bill 
aimed at the creation of a new agency to be called the Régie 
des télécommunications du Québec. 
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Not permitted 


e : 
2 | FED applies to federally regulated telephone Permitted in principle, but, no 
ompanies and other carriers which operate acro regulatory approval in place 


e 
e 2. Ont. & Que. applies to government policy and provincial e Permitted and in place 
e regulation regarding companies other than Bell Canada. e 


$ 3. Non-interconnected value-added and enhanced services. ° No policy or regulation in place 


No information received 
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2.4 DEVELOPMENT OF STANDARDS 


The international regulatory issue of greatest 
probable impact, that enjoyed some significant 
attention since the last comprehensive Review was 
published, is OSI. Other Canadian advancements 
included the inauguration of cellular mobile radio- 
telephone services and provisions for the hearing im- 
paired. 


2.4.1 OPEN SYSTEMS INTERCONNECTION 


In recent years there has been an explosive growth 
of new services offered by the public telecom- 
munications networks and new information technol- 
ogy services such as office communications systems, 
messaging, electronic payments, bibliographic 
networks, Telidon and trade data interchange 
systems. As a result, the need for a standard com- 
puter communications architecture that will enable 
computer communication systems to exchange 
information effectively and efficiently, regardless of 
manufacturer or country of origin, has been widely 
recognized. 


Since 1979, representatives from the Government of 
Canada and Canadian industry have been working 
actively with the ISO and the CCITT of the ITU to 
develop such standards. The resulting standards 
architecture is known as OSI and is based on a 
reference model consisting of seven layers, each 
layer building upon the one preceding to make 
additional facilities available. The following briefly 
describes the basic function of each layer: 


1) The Physical Layer deals with the physical 
connection to communications lines. 


2) The Data Link Layer provides transfer and 
control of data over communications lines, error 
detection, etc. 


3) The Network Layer adds destination switching, 
routing and relaying functions, which enable the 
establishment of end-to-end connections where no 
direct data link connection is possible. 


Thus, these three layers furnish reliable wide and 
local area interconnections across a variety of 
interlinked networks. 


PPRTTEIT GE esE- Sr lar RE ee 
Planning 
AVATAR LTT TTT LAA 


Framework 


4) The Transport Layer provides transparent user- 
to-user services, including multiplexing, to make the 
most effective use of the network facilities and, in 
addition, to enhance the quality of the service to that 
necessary for the application. 


5) The Session Layer controls the dialogues 
between the users, access authentication, synchroni- 
zation, etc. 


6) The Presentation Layer allows for the selection 
of the representation of data resolving differences in 
code, layout and control characters between termi- 
nals and systems. 


7) The Application Layer _ provides the interface to 
the user-type applications and common services such 
as file transfer and terminal support between 
systems. 


Fully compatible specifications for the protocols and 
services of the first five layers of the Reference 
Model have been approved in the CCITT and are in 
the final stages of approval in the ISO. Intense work 
continues in both organizations to complete the 
service definition and protocols of the remaining two 
layers. Thus, an internationally accepted approach 
for the orderly evolution of standards for OSI has 
now been established and continues to evolve. 


In 1979, Communications Canada responded 
positively to a request to participate in a joint United 
Kingdom-France initiative to assist each other in the 
early development of OSI standards to help each 
country advance this work in accordance with 
national objectives. The Deputy Ministers of 
Communications Canada, SSC, and the then IT&C 
agreed that Communications Canada would act as 
the lead department in the early establishment of 
OSI protocol standards and in the development of 
OSI conformance testing procedures to set up a 
basis for a national test centre for OSI. 


By 1982, the Research Sector of the Department had 
established an OSI protocol implementation and test 
laboratory in Ottawa and, through contractual work 
with Canadian universities and industry, had begun 
to execute the OSI protocol standards and develop 
protocol conformance-testing software. On October 
24, 1983, the Department’s laboratory in Ottawa and 
a laboratory at the University of Uppsala, Sweden, 
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achieved a world first by successfully demonstrating 
the interworking of independently implemented OSI 
protocols before a group of international OSI 
experts visiting the Ottawa facility. The experiment 
demonstrated the feasibility of the very basic intent 
of OSI; namely, that using only the international 
standards documents as a common reference, it is 
possible to implement OSI products and achieve 
interworking between computers of different 
manufacturers. 


Research results, based on theoretical and experi- 
mental work done at the Department’s laboratory 
and several Canadian universities working under 
departmental contracts, contributed to the develop- 
ment of OSI protocol and conformance-testing 
standards, both in ISO and CCITT. Communica- 
tions Canada efforts in this area are well recognized 
internationally. Research on these and other OSI 
topics continues to be pursued actively. 


In the process of carrying out research in OSI 
protocols, Formal Description Techniques and 
protocol testing tools, the Ottawa laboratory, by 
contracting out research work to Canadian universi- 
ties, has greatly contributed to the development of 
new Canadian OSI experts. 


In addition, the Ottawa laboratory has developed a 
basis on which to build a national OSI test facility. 
Many of the available tools have been tested against 
those of forcign laboratories in joint OSI interwork- 
ing experiments with Japan, Sweden and Australia, 
often live, from remote conference locations, before 
international audiences of experts. 


The National Library of Canada was one of the first 
organizations to foresee the benefits of the OSI 
approach to library systems interconnection and to 
initiate a comprehensive program for the develop- 
ment of OSI Application Layer protocols required to 
support distributed library applications in a decen- 
tralized, nationwide and open interworking environ- 
ment. This program is now beginning to bear fruit in 
the form of several application protocols currently at 
various stages of implementation, testing and 
refinement. These protocol specifications are aimed 
at making interconnection and resource-sharing 
feasible and attractive to all libraries - large and 
small. 


Communications Canada is addressing both policy 
and research requirements for OSI development and 
implementation. A discussion paper, issued by the 
department following notice in the Canada Gazette 
(November 23, 1985) evoked comments from 
Canadian manufacturers, information providers and 
users. The information retrieved will form a plat- 
form for detailed consideration of the complications 
of OSI as well as a planning framework for future 
initiatives to promote OSI development and implem- 
entation. 


The OSI research results generated by the Ottawa 
laboratory have provided sufficient material and 
trained personnel for the Department’s CWARC in 
Laval, Quebec to begin developing efficient testing 
tools to set up a test-bed facility for use by Canadian 
suppliers of OSI products. By 1990, when OSI 
products and services are expected to be on the 
Canadian market, the Canadian government may be 
in a good position to assist Canadian industry in the 
highly competitive field of informatics. 


2.4.2 SERVICES FOR THE HEARING IMPAIRED 


At the initiative of government, an ad hoc technical 
committee was created in 1984 to recommend 
measures that would ensure the adequate access of 
hearing impaired persons to telephone service in 
Canada. The committee, which included representa- 
tives from industry, government and the public, 
submitted a report recommending that a number of 
steps be taken, among them the development of 
certain telephone standards by the CSA. This 
request was made to the CSA by the Minister of 
Communications and the work was completed in 
September, 1985 with the release of a CSA standard 
entitled “Requirements for Handset Telephones 
Intended for Use by the Hard of Hearing.” The 
standard specified technical criteria for receiver- 
amplified telephones and telephones arranged for 
magnetic coupling with hearing aids. 


The ad hoc committee also recommended that 
consideration be given to certifying telephones for 
compliance to the CSA magnetic-coupling standard 
if the telephones are designated by the 

equipment supplier to be hearing-aid compatible. 
This question was directed to the CRTC, and 
TAPAC, a voluntary association representing 
industry, government and users. Both these 
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organizations recommended a voluntary certification 
program for magnetic coupling, TAPAC supporting 
certification by the equipment manufacturer rather 
than the Department. This proposal of voluntary 
self-certification is now in effect. Manufacturers are 
under an incentive to comply with the CSA standard 
in order to identify their equipment with the Interna- 
tional Symbol of Access - Hearing Impairment (the 
familiar “ear” symbol), and therefore improve its 
marketability. Hearing-impaired persons should 
benefit. 


As part of the government initiative, Health and 
Welfare Canada was asked to develop magnetic 
coupling requirements for hearing aids; these have 
been completed with the help of a private contrac- 
tor. After a public comment period, these require- 
ments are expected to be covered in the Medical 
Devices Regulations, thus ensuring that hearing aids 
are compatible with telephones. In addition, Con- 
sumer and Corporate Affairs Canada was asked to 
introduce a voluntary package-labelling scheme for 
telephones that are arranged for magnetic coupling, 
so that the consumer can make an informed choice. 
Package labelling was introduced in April, 1985; a 
subsequent survey of manufacturers, distributors and 
retail outlets indicates that compliance is good. 


2.5 MARKETPLACE CONDITIONS 


Trends in the marketplace indicate a continuing 
demand for applications software and an eager 
awareness of developments in Artificial Intelligence. 
Integrated Office Systems and Cellular Radio are 
other state-of-the-art commodities of keen interest 
to telecommunications providers. 


2.5.1 SOFTWARE 


Software constitutes a small but increasing share of 
the total information processing market, which also 
includes hardware, professional services and proc- 
essing services. The U.S. information processing 
market, which approached $100 billion U.S. in 1985, 
is the largest and most advanced in the world. It 
accounts for well over half of the world market and 
will maintain this dominant position until at least 
1990. Its share of the world market in software 
continues to increase. Historically, the U.S. market 
has been 12-15 times larger than the Canadian 
market. 
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The fastest growing segment of the software market 
is applications software, where, according to esti- 
mates provided by the Department, Canadian 
revenues were $370 million in 1984 and are expected 
to reach $1.3 billion by 1989. This revenue would 
constitute 46 percent of the total software market. 
Systems software revenue, estimated at $375 million 
in 1984, will also exceed $1 billion by 1989; custom 


. software, $225 million in revenue in 1984, will 


remain constant until 1988; thereafter, revenues will 
begin to increase again owing to artificial intelli- 
gence-based applications. Almost all custom soft- 
ware is currently developed for mainframe and mini- 
computer systems. 


AlI-based systems are expected to increase rapidly 
over the next five years. The most optimistic forecast 
has the global market for such systems approaching 
$12 billion U.S. in 1990. Hardware, systems software 
and custom development of expert systems are 
included in the estimated revenue. 


Personal computers are reaching more and more 
government desks. Once the hardware is in place, 
the number of uses for it will continue to grow 
rapidly through the remainder of the decade. The 
marketplace is already responding to hundreds of 
application requirements. In government offices, 
spreadsheet, database and word processing packages 
are most frequently used. 


Future development of software usage in the federal 
government may be affected by the advent of 
integrated office systems where a central processing 
unit will store a variety of packages serving a 
number of users simultaneously. 


2.5.2 INTEGRATED OFFICE SYSTEMS 


A. D. Little, a respected American market research 
firm, has found that major organizations that 
successfully make the transition from the standalone 
era to the age of integrated office communications 
have two things in common: 


a) Planning - They have made decision-making in 
this area (which represents the convergence of the 
once separate activities of telecommunications, 
electronic data processing and office systems) a 
policy concern and prerogative of senior manage- 
ment, with a view to avoiding the ad hoc approach 
and wasting resources. 
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b) Human factor - They are investing far more 
resources in user support and guidance than 
originally planned, after having established that 
such support is a critical success factor and an 
ongoing requirement of the early years of operation 
of these systems. 


A recent survey of more than one hundred Fortune 
500 companies in the United States determined that 
the most serious problems encountered in imple- 
menting integrated office communications systems 
are the: 


a) enormous difficulty in making different brands of 
office equipment work together; 


b) lack of product line integration and inability to 
share documents and equipment lines from the 
same manufacturer; 


c) lack of user friendliness (ease of use by non- 
specialists); 


d) lack of personal computer-to-mainframe links 
and of overall connectibility with mainframe com- 
puters. 


Canada is following on the heels of the United 
States in the deployment of integrated office 
communications systems. The federal government 
represents a large portion of the Canadian informa- 
tion processing market and is therefore expected to 
be influenced by the market trends among leading 
multinational manufacturers and major systems 
buyers towards integrated office systems. 


At least 50-75 per cent of the 240,000 federal public 
servants have a potential requirement for integrated 
systems, with the highest requirement emerging in 
the managerial, scientific, professional and adminis- 
trative support categories. The Treasury Board Task 
Force on Informatics, in its report entitled Govern- 
ment-Wide Systems Architecture, priced a scenario 
consisting of 120,000 workstations grouped into 2400 
division or working group systems. Currently, a plan 
for the development of integrated office systems 
within the government is in development. 
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2.5.3 CELLULAR RADIO 


Now that cellular mobile radio service has been 
established in a number of selected markets across 
Canada, the firms participating in broad marketing 
of the technology are moving quickly to promote 
their products. At the present time, federal govern- 
ment use of cellular mobile radio is limited to 
Ministers, Deputy Ministers and some officials in 
regional offices; no large segment of federal employ- 
ees has yet emerged as extensive users. Future 
growth will depend on the needs of individual 
departments and the degree to which the cost of 
cellular service can be justified. 


2.6 PILOT TRIALS 


The establishment of CWARC at Laval, Quebec in 
1985 has given Communications Canada a focal 
point for studying the systems, equipment software 
and social and organizational issues related to office 
communication. One of its first undertakings 
assessed the results of the OCS field trials under- 
taken to stimulate the Canadian office automation 
industry by providing government departments with 
leading-edge technology and, at the same time, 
increasing federal government experience with office 
automation. 


Assessment of the trials has provided the gist for 
knowledgeable advice on the implementation of 
automation in government offices. 


The following briefly summarizes the human, social 
and organizational impacts for environmental 
assessment: 


- A two-year pilot trial, using proven technologies, is 
recommended as the least costly and most informa- 
tive way to determine the real needs of organizations 
and the individuals within them. 


- Professional trainers should be brought in early, 
preferably in the initial stages in office automation 
planning. 


- Training should not be confused with learning. 
Learning is incorporating what has been taught into 
jobs and fulfilling organizational purposes. People 
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who have been trained once need less subsequent 
training and thus move into the learning phase 
more quickly. Futhermore, learning remains in place 
as long as there is some substantial continuity in 
personnel. 


- Environmental and ergonomic specialists should be 
brought in early in the office automation planning 
to prevent a plethora of would-be problems. 


-Despite the fears that accompanied the early stages 
of office automation, job loss has not been experi- 
enced. What has emerged is the freeing of time for 
the pursuit of the highest priority goals resulting in 
the upgrading of work. Both managers and support 
staff spend more time at higher-level activities and 
both groups feel their jobs have been enhanced 
(whether this will be true across the federal govern- 
ment as a whole is not certain) based only on the 
field trial results. 


- With the transmission of messages over new 
electronic-message circuits, more information 
interchange takes place. This information-sharing is 
an important morale booster. 


- Organizational pattern changes resulting from 
additional communication channels such as elec- 
tronic mail have not become apparent. This result 
may be because alterations of this nature will not 
obviously take effect until after a trial has evolved 
into a large-scale installation. Organizational 
changes, therefore, are likely to evolve naturally 
along with work patterns (nonetheless, there is a 
need to consider more directly the nature of the 
relationship between organizational structure and 
information systems. Creating new systems which 
permit greater decentralization of decision-making 
and job performance may not be fully compatible 
with the relatively highly centralized mode of 
government organization which now exists). 


- No serious resistance to change was encountered in 
the trials. Negative impacts were caused by inade- 
quate scheduling of training time or the provision of 
a poor quality of training. Equipment problems also 
produced frustrations. 


- Overall organizational and quality of worklife 
effects were judged positive. 
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Chapter 3 


GOVERNMENT TELECOMMUNICATION 


SERVICES AND PLANS 


3.1 INTRODUCTION 


The following is a brief description and discussion of 
the present telecommunications systems available, 
those in the process of implementation and sugges- 
tions for additional improvements. 


3.2 SHARED SYSTEMS 


The GTA plans and manages shared and customized 
telecommunications services for the government, 
with the objective of not only satisfying those needs 
innovatively and efficiently in a dynamic, world-wide 
competitive telecommunications market, but also of 
effectively selecting the most cost-efficient means of 
doing so. 


3.2.1 NETWORK MODERNIZATION 


Digital technology in telecommunications paves the 
way for a national network of interactive informa- 
tion systems. By this means, GTA can plan to 
provide a full line of sophisticated telecommunica- 
tions services that will be consistent, as far as 
possible, with the CCITT concept for an ISDN. 


Microelectronics and software, combined with 
digital transmission and switching systems, are now 
common core technologies within informatics- 
telecommunications, data processing and office 
information systems. GTA’s thrust toward the 
effective integration of these tools began with the 
Network Modernization Program, initiated in the 
context of the Ottawa/Hull consolidation enhance- 
ment endorsed by Treasury Board in November, 
1982. All elements of the Program are planned to 
be introduced by 1989/1990. 


Up to now, the modernization of the GTN has 
catered to the provision of switched digital service 
over the local loop with the recognition from the 
outset that this capability should eventually lead to 
an end-to-end switched digital telecommunications 
network. Although this change was driven by the 
need to furnish and maintain economical voice com- 
munications, the network resulting should also be 
well suited to meet the growing variety of digital 
data communications requirements. The further 
evolution of the government network should com- 
bine the coverage supplied by the geographically 
extensive telephone network with the data-carrying 
capacity of digital networks. A small additional cost 
may be incurred for providing switched data 
services on the digital network, since no cost or 
performance penalty will be charged for voice 
services already carried on the network. 


From the outset, the Modernization Program 
included the following major objectives: 


a) Enhancement of consolidations to permit a high- 
speed, digital link to virtually every desk. 


b) Consolidation of individual departments’ data 
networks and services. 


c) The introduction of a family of enhanced services 
to enable users to undertake more functions with 
their information systems and to increase the cost 
effectiveness of the shared telecommunications 
facilities and/or services. 


These objectives are being achieved in the following 
manner: 
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Consolidations 


Shared telecommunications services will be designed 
around the intensified consolidation currently 
defined in Specification GT.1 issued by GTA. These 
may be based on a PBX or a central office service 
such as Bell Canada’s offerings of EEWD and 
Centrex III, or BC Telephone’s CESS. 


The effectiveness and cost benefits of focussing the 
approach to information management systems 
around the modern digital switching capabilities 
stem from the following factors: 


a) the ability to handle virtually any form of infor- 
mation (text, voice, data and image), since the lowest 
common denominator of all information is the 
digital bit; 


b) the potential to connect many diverse sub-systems 
together, including packet switches and data 
concentrators; 


c) the existing path to virtually every desk - the 
twisted pair of copper telephone wiring. 


The digital switch has become the universal connec- 
tion and is evolving into a high capacity “pipeline.” 
Since wiring is already in place, re-wiring of build- 
ings with special high-cost transmission facilities may 
be avoided. 


Digitization of the GTN consolidation has pro- 
gressed on schedule. Thirty-nine consolidations 
now provide digital capability to 98.6 percent of con- 
solidation users. The creation of a large number of 
smaller consolidations 1s in the planning stage. 


While few could dispute the need to proceed with 
the acquisition of digital technology, the orderly 
reconfiguration to EEWD in the National Capital 
Region was adversely affected by a number of 
factors. Delays arising from numerous service 
failures and unforeseen carrier switch capacity 
limitations resulted in a considerable number of 
changes to rebalance switch loads, the re-scheduling 
of the departmental reconfiguration programs and 
disruptions in day-to-day operations. 


These general inconveniences, in turn, caused 
difficulties in updating internal and Government of 
Canada directories and project scheduling problems. 


In addition, conversion to the new system was 
perceived to be expensive, both in terms of training 
and service charges. 


However, the EEWD/CENTREX III Improvement 
Program implemented jointly by Bell Canada, 
Northern Telecom and Bell Northern Research 
dramatically improved the stability of the EEWD 
system in the National Capital Region to the point 
where it is now operating at close to 100% availabil- 
ity. 


Moreover, the total EEWD expenditures for the 
Government of Canada in 1986 were less than those 
in 1983, prior to cutover. Even in light of a number 
of carrier rate increases and substantial departmen- 
tal expenditures on reconfiguration, the EEWD 
technology is already beginning to realize economies 
for the government as a whole. 


Not only has the new technology provided for more 
efficient cost control of long-distance expenditures 
through SMDR, but it has also availed station users 
of a vast array of local features, such as touch tone, 
call forwarding and call transfer. Also, since the 
ARS program automatically selects the least cost 
facilities for completion of these calls, long-distance 
calling charges have been minimized. 


In projecting the potential growth of EEWD main 
lines, a UDP, which incorporated a seven-digit 
dialing plan for local calls, was implemented. The 
threshold for five-digit dialing was surpassed in mid- 
1986 and approximately 92,000 main lines have now 
been installed with reconfiguration only 82 percent 
complete. Abbreviated dialing facilities are now 
provided with the group intercom feature. 


Government Telephone Network 


Starting this year, the capability to accommodate 
data communications on the GTN will be increased 


from voice band data to digital data at speeds up to 
56 kb/s. 


Digital cross-connect and DS-1 (1.544 mb/s) and 
DS-0 (64 kb/s) multiplexer services may be imple- 
mented between some consolidations in 1988. By 
enabling the compression of voice into 32 kb/s 
channels, these services will provide new opportuni- 
ties for reducing the cost of long-distance voice 
communications. 
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The capability to allow routing of voice calls over 
analog and compressed digital facilities, voice band 
data calls which cannot tolerate compressed facilities 
over uncompressed digital facilities and digital data 
calls over uncompressed digital facilities with or 
without off-hook queuing is planned to be imple- 
mented in the majority of consolidations. Also 
planned is the restriction of the number of satellite 
links to one in any given call, a capability which 
should provide a major new control for cost-effective 
and efficient use of the intercity network. 


The introduction of ISDN is to start in 1988 on the 
basis of a trial. ISDN will incorporate integrated 
voice and data access, digital facilities, common 
channel signalling and a wide range of modern 
informatics services. 


Direct Inward System Access 


In 1985, DISA was tested with the help of some 
selected users. This system provides access without 
operator intervention from off-net locations to the 
government network. Further technical tests 
completed this year have uncovered critical prob- 
lems that must be resolved to make possible the 
introduction of DISA across the networks. DISA, 
however, has been demonstrated as an effective tool 
to extend local service access and network access 
for selected users. 


Government Packet Network 


The GPN, a national shared data network service, 
utilizes packet switching technology and provides 
interconnection through gateways to other compa- 
tible international data networks. The service sup- 
ports terminal and computer equipment operating 
with the CCITT X.25, X.28 and IBM SDLC proto- 
cols thereby supporting a tremendous variety of 
asynchronous and synchronous users with access on 
cither a switched or dedicated basis, as appropriate. 


The multi-nodal network based on CNCP Telecom- 
munications’ new Infoswitch service uses state-of- 
the-art switches and concentrators operating 
according to CCITT standards. The switches and 
related equipment provide flexible, reliable, and 
cost-effective service to more than one hundred on- 
network serving areas. Locations outside these 
serving areas can be connected via traditional analog 
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or digital facilities. Node and serving areas can be 
readily expanded where traffic warrants. Plans are 
underway to establish new serving areas in Canada’s 
North as well as in the smaller towns/cities across 
the country. 


Full implementation of the appropriate 1984 CCITT 
standards is well underway, as are plans for the 
support of higher access speeds particularly for the 
X.25 and SDLC services. Implementation of X.32 
service consistent with CCITT standards, enabling 
synchronous users to access the network on a dial 
basis while gaining the benefits of the X.25 protocol, 
is planned for the current year. 


Network management information is obtained from 
network elements and relayed to CNCP’s control 
centre. New software releases are being imple- 
mented for enhanced statistical analysis of network 
performance by CNCP Telecommunications with 
data to be supplied to GTA and its GPN clients. 
Additional components of this information, includ- 
ing billing related data, are relayed to GTA thereby 
ensuring a timely and accurate monitoring of the 
network. GTA, as part of the GPN trouble-report- 
ing escalation process, is also implementing on-line 
monitoring of a sub-set of the supplier’s trouble 
detection and correction system. In addition, GTA 
possesses a testing capability which will ensure that 
network performance is consistent with all required 
objectives. 


The capabilities and cost savings offered by GPN, as 
well as its suitability for a number of applications - 
even those which may currently use circuit switched 
or dedicated facilities - make it an attractive alterna- 
tive to meet data communications requirements. 


Shared Data Services (Messaging) 


The use of the Government Electronic Messaging 
Services (GEMS-Envoy 100/GEMS-Dialcom) con- 
tinued growing in 1986 and 1987. The number of 
registered users of GEMS-Envoy 100 and GEMS- 
Dialcom grew from 2,480 in January 1986, to 3,900 
in December 1987, for a 60 percent increase during 
the two years. Two new features were added to 
GEMS- Envoy: non-interactive IBM 3780 emula- 
tion and access to international Telex. 
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The GDNS (record message) continued sliding in 
favor of the GEMS Electronic Mail Service in the 
1986 and 1987 calendar years. Phasing out of this 
service is planned in Fiscal Year 1988/1989. It will 
be replaced by a government electronic messaging 
and document exchange service described on this 


page. 
Directory Services Enhancement 


Consultant studies proved that the Directory 
Production System Project, originally for an on-line 
centralized computer data base, is very expensive 
and not practical for implementation at this time. 


A new project has been started to allow entering the 
data of each department on separate personal 
computer diskettes that would be sent to the user 
for update, returned to GTA for verification and 
forwarded to the typesetter for input in the master- 
file. The information contained on the diskette 
would follow the same format of the present 
printout and would, eventually, allow viewing of the 
information as it would be printed in the book 
selected. 


Currently, a pilot project for direct user update is 
underway in three selected departments in the 
National Capital Region. 


3.2.2 ENHANCED TEL.LECOMMUNICATIONS 
SERVICES 


Enhanced Telecommunications Services are de- 
signed through a transparent telecommunications 
network to provide features over and above basic 
transmission capability. 


In an enhanced telecommunications service, com- 
puter processing can be applied to the content, code, 
protocol and other aspects of transmitted informa- 
tion to compensate for the equipment incompatibili- 
ties between sender and receiver, as well as provide, 
on a shared basis, information services such as 
electronic mail, filing, retrieval, directory and forms 
processing. 


Within the enhanced telecommunications develop- 
ment program, in addition to the GEMS, GTA is 


developing the following two principal services, as 
described below: 
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Government Electronic Messaging & Document 
Exchange Service 


To meet the changing needs of government depart- 
ments and to provide a cost-effective replacement for 
the existing Government Electronic Messaging Service 
(GEMS), Government Data Network Service 
(GDNS),and the Government Text Communication 
Service (GTCS), GTA issued an RFP in September, 
1987 for an electronic messaging and document ex- 
change service. This new common telecommunications 
service will facilitate the communication of messages, 
documents and other administrative information 
between the diverse office systems, equipment, and 
services that exist in the government. 


Specifically, this new service will offer: 


electronic messaging for the exchange of mes- 
sages, text and binary files in final or revisable 
form using either a "mailbox" or automatic 
delivery option; 


gateways to other departmental or public elec- 
tronic messaging services such as Envoy 100, 
Dialcom and Telex; 


a comprehensive user directory; and 


an optional document conversion service which 
will permit users to exchange documents in 
revisable form between certain popular word 
processing systems, PC-based word processing 
programs and computer-based integrated office 
systems. 


The service will be of particular value to users of 
existing government electronic messaging services, who 
will benefit by migrating to the new service, as well as 
those whose needs cannot be met by the existing 
services. Users will be able to utilize their existing 
equipment and software; they will also be able to send 
and receive messages containing the full set of French 
accented characters on terminals equipped with this 
capability. 


Access to this service will be available through the 
recently inaugurated Government Packet Network or 
the government telephone network, as well as from 
public data and telephone networks. 
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GTA intends to implement the service in the context 
of the Open Systems Interconnection environment. 
The service will conform to existing and future inter- 
national standards in general, and the CCITT X.400 
Message Handling System Recommendations in 
particular. It will support a variety of communica- 
tion procols, and will be able to accommodate 
projected traffic growth without major redesign. 


It is expected that the new service will be imple- 
mented in 1988. 


Shared Voice Messaging Service 


As a result of two trials involving over 100 govern- 
ment users and extensive discussions with prospec- 
tive client departments and suppliers, GTA has 
decided to augment its local consolidated telephone 
services through the introduction of a Shared Voice 
Messaging Service. 


Voice messaging is a relatively new technology 
which provides users with an automatic telephone 
answering capability, the ability to send voice 
recorded messages to other subscribers of the 
service and the ability to easily disseminate public 
service information. This new service will be fully 
integrated with the equipment which currently 
provides the local consolidated telephone services, 
thus making it simple for both government and 
outside callers to use. This service is extremely easy 
for the subscribers to learn and operates through the 
touch-tone telephone sets currently used in govern- 
ment offices. 


The service is expected to be inaugurated in the 
latter part of 1988 in Ottawa/Hull, Montreal, 
Toronto and Vancouver. It will be extended to the 
other centres as the need dictates. Services in the 
various centres will be networked so that messages 
can be sent to a multitude of subscribers across 
Canada at the push of a button. 


3.3 NETWORK INTEGRATION 
3.3.1 PROGRESS TOWARDS ISDN 


The Integrated Services Digital Network, an interna- 
tionally developed plan for the evolution of telecom- 
munications services, will make it possible for users 
to gain access to worldwide communications 
networks carrying voice, data and image, over a 
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single digital communications line. This plan takes 
the form of a set of recommended standards which 
are being developed by the CCITT, a standards body 
within the United Nations organization. At the 
present time, a number of these standards remain to 
be finalized. The next opportunity for formal 
adoption will occur at the conclusion of the present 
four-year study period of the CCITT in 1988. 
Consequently, widespread introduction of products 
based on these standards cannot be expected before 
about 1990. Nevertheless, those standards adopted 
to date have had a major influence on the design of 
equipment from a number of manufacturers who are 
building products that meet anticipated ISDN 
standards. 


To ensure that its services keep pace with the 
advances made possible by the introduction of 
ISDN, GTA is closely monitoring the development 
of the ISDN standards. GTA is represented as a 
member of CCITT National Study Group XVIII, the 
body through which Canadian organizations partici- 
pate in ISDN standards development. In addition, 
ongoing consultations are conducted with telecom- 
munications carriers and equipment manufacturers 
regarding their plans for the introduction of new 
products and services. 


GTA initiatives on ISDN fall into two general areas. 
The first is to develop the telecommunications 
network infrastructure to enable the Agency to 
provide ISDN services to its clients. The remaining 
major step is the implementation of common 
channel signalling within the network. The second 
initiative is to develop new, enhanced telecommuni- 
cations services to meet the emerging, accelerating 
needs of its clients. This can only be achieved by 
clear definition of those needs. Before departments 
can meaningfully participate in this process, person- 
nel must possess a comprehensive understanding of 
the potential capabilities of future ISDN. For this 
purpose, GTA is currently conducting a field trial of 
ISDN applications in Ottawa in conjunction with 
Bell Canada and participants in Communications 
Canada, the Department of National Defence and 
the Department of Regional Industrial Expansion. 
The trial began in September 1987, and will run for 
one year. In addition to the trial, GTA has included 
presentations in the program of TELECOM ’86 and 
TELEFORUM’87 and has encouraged manufactu- 
rers to offer briefings on their plans for ISDN 
products. 
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3.3.2 GOVERNMENT SATELLITE SERVICES 
DEVELOPMENT 


Thin Route Satellite 


Studies of government departments’ telecom- 
munications requirements have identified the need 
for a shared government thin route satellite commu- 
nications network to provide voice and data commu- 
nications service to currently unserved or under- 
served locations across Canada. 


As one of the early steps in the program to develop 
this service, DOC conducted a trial of Spacetel - a 
SCPC satellite communications system manufac- 
tured by Microtel Ltd. of Burnaby, B. C. The major 
objectives of this trial were to evaluate the use of 
satellite systems to meet government telecommuni- 
cations requirements, to provide user departments 
with an opportunity to gain operational experience 
with satellite communication systems, and to 
stimulate the Canadian satellite communications 
industry. 


This trial provided both GTA and the participating 
departments with valuable experience in this area. 
Following the trial, GTA met with representatives 
from several interested departments to determine 
what current and future communications needs 
could be better served by satellite. As a result of 
these discussions, GTA developed an RFP for a 
Thin Route Satellite Network in 1987. RFP re- 
sponses have now been evaluated, and it is expected 
that the network will be established in 1988. 


Mobile Satellite (MSAT) Program 


MSAT, which Canada will launch in the early 1990's, 
will bring mobile satellite communications to users 
of two-way radio and telephone equipment regard- 
less of the remoteness of their location. Although 
the MSAT program calls for 100 percent capitaliza- 
tion by the private sector, it does include govern- ° 
ment leasing of communications services for its own 
use. The method of making this service available 
within the government is a matter for future consid- 
eration. 


3.4 PROJECTIONS FOR THE FUTURE 


Evolution of government telecommunications over 
the next few years will be greatly influenced by 


trends currently taking place in the supply structure 
of the industry. Among the more important factors 
is the convergence of traditional EDP systems and 
telecommunications systems into the area of 
electronic office communications systems. 


Equipment suppliers, who were already in the 
electronic office field, primarily in word processors, 
must now compete with EDP and telecommunica- 
tions suppliers offering integrated office communica- 
tions systems that feature word processing, voice and 
text messaging and a wide range of information and 
computing packages. 


Because of the different architectures and software 
structures, the systems supplied by various vendors 
will be incompatible in varying degrees, especially at 
the applications level. At lower levels in the protocol 
hierarchy, however, there will be greater commonal- 
ity as vendors strive to support the standard (or de 
facto standard) protocols and interfaces. For the end 
user having a significant amount of intercom- 
munication requirement, the choice of system may 
be limited for some time to come by the range of 
communication capabilities in available products. 


Beside the purely technical aspects of integrated 
office systems, as the process towards electronic 
media progresses, the evolving working environment 
in the office, from the human point of view, will 
undoubtedly lead to structural changes in organiza- 
tions. The concept of office productivity and the 
need for better financial justification for new systems 
will become larger concerns. 


In the coming years, therefore, electronic-based 
systems in the office will be assimilated with the 
careful consideration of the consequent need for 
adjusting the roles of the workers to ensure that the 
full potentials of the pure technological means are 
realized while, at the same time, safeguarding the 
interests of the individuals most immediately 
affected by the changes. 


From the standpoint of government, the urgent need 
to improve the communications machinery of the 
government to achieve more efficient capabilities 
and to compete in the global market will lead to a 
progressive integration of office services which, in 
turn, will significantly benefit government users as 
well as the country as a whole. 
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SUMMARY OF TELECOMMUNICATIONS 
RESOURCE EXPENDITURES 


4.1 INTRODUCTION 


This section of the 1986/1987 review summarizes 
resource expenditures in the federal government for 
fiscal years 1984/1985 to 1986/1987. Public Ac- 
counts data are used to identify facility-based 
expenditures (operating and capital), while person- 
nel expenditures are derived from ITSP reports. The 
information on GTA recoveries is based on GTA’s 
own records. 


This use of Public Accounts data as the source of 
facility-based expenditures is a departure from the 
past. Previously, ITSP reports were used to identify 
such expenditures. This use of divergent data 
sources means that expenditures reported in 
previous Annual Review and Planning Frameworks 
may not be strictly comparable. The transition to 
greater use of the Public Accounts data has been 
undertaken, however, in order to improve the 
capture of relevant data and to provide a consistent 
basis for comparison in future years. At the same 
time, changes now being introduced in the ITSP’s 
will complement the Public Accounts data in future 
years in order to provide an even more accurate and 
current set of telecommunications expenditure 
estimates at a more detailed level than is available 
from the Public Accounts data alone. This present 
review comes in the midst of these changes. 


4.2 TELECOMMUNICATIONS 
RESOURCE EXPENDITURES 


4.2.1 EXPENDITURES BY CATEGORY 


As Table 4.1 shows, government telecommunica- 
tions is a major expenditure item, rising from $726 
million in 1984/1985 to almost $837 million by 1986/ 
1987. 


These figures, moreover, understate the real 

cost of government telecommunications services 

as they exclude departmental personnel costs, space 
costs and administrative overhead costs. Reporting 
methods do not permit these cost elements to be 
estimated either at all or accurately enough to place 
any reliability on them. Work is proceeding on 
refining the definition of personnel costs involved in 
the delivery of telecommunications services and, 
when in place, personnel expenditures will be 
incorporated into the total expenditure estimates. 


The numbers in Table 4.1 are broken down between 
operating and capital expenditures and, for operat- 
ing, by major sub-categories. It should be noted that 
some data communications does take place through 
the regular telephone network so that the division 
shown in the table between “Telephone Services” 
and “Message, Data, Other Communication Serv- 
ices” cannot be strictly equated to a voice versus 
data split, although they do approximate such a split 
in general. This difficulty in separately identifying 
the different types of usage accurately is indicative of 
the growing convergence of services on the tele- 
phone network. 


Operating expenditures for the three years show less 
variability overall than capital expenditures. In fact, 
the percentage changes in total expenditures are 
largely explained by the changes in capital expendi- 
tures. The latter are a function, at least in part, of 
the liberalization of terminal attachment by the 
regulatory authorities as well as the government’s 
austerity program. The terminal attachment policy 
also is responsible for some of the variability of 
repair and rental expenditures in the operating 
category. In the repair case, the terminal attach- 
ment policy has allowed a shifting of repair and 
maintenance costs out of the leased services where it 
was traditionally included. 
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Two final points should be noted: 


1. The relatively low rate of change of telephone 
services is a function of both moderate price 
increases by suppliers and the government’s 
general austerity program. 


2. Just as we have noted a blurring of the division 


between voice and data services, so one must 
remember that telecommunications expendi- 
tures are just one element in an integrated 
government information services network. The 
figures shown here do not include data 
processing equipment purchases, etc. 


TABLE 4.1 


TELECOMMUNICATIONS EXPENDITURES BY CATEGORY 


OPERATING EXPENDITURES 


- Telephone Services 232,904 
- Message, Data, Other 

Communication Services ‘ 99,785 
- Repair - Lines, Telecom 

Equipment : 21,766 
- Rental - Telecom 

Equipment ; 15,751 


TOTAL OPERATING 370,206 


CAPITAL EXPENDITURES 
TOTAL CAPITAL 355,784 


TOTAL FACILITY-BASED 


EXPENDITURES 725,990 


4.2.2 EXPENDITURES BY ECONOMIC POLICY 
SECTOR ENVELOPE 


Table 4.2 shows total telecommunications expendi- 
tures by groupings of departments. The groupings 
are based on the department’s economic policy 
sector envelope; that is, the groupings used in the 
government budgetary process for determination of 
the resources available to a particular policy sector 


for spending under the programs included in that 
sector. 


7) % of 
CHANGE TOTAL 


238,623 248,290 


111,935 110,792 


36,763 E 40,600 


15;572 d 14,985 


402,893 414,667 


339,630 422,219 


742,523 836,886 


Defence, economic and regional development, and 
social development represent the largest sectors and 
clearly dominate the totals, rising above 80 percent 
of the total in 1986/1987. Services to government, 
parliament, and fiscal arrangements have a certain 
amount of similarity in that they all relate to the 
internal workings of the government. Together these 
groups represent approximately 10 percent of the 
total in 1986/1987. 
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TABLE 4.2 
TELECOMMUNICATIONS EXPENDITURES BY 


ECONOMIC POLICY SECTOR ENVELOPE 


TOTAL 1984/ % 1985/ % 1986/ TOTAL 
CHANGE CHANGE 


ECONOMIC POLICY 
SECTOR ENVELOPE 


Defence 300,046 


301,728 327,679 


Economic and regional 
development 


25.2 182,801 12.5 205,628 20.0 246,740 29.5 


Social development 149,768 -5.3 141,759 9.7 155,533 18.6 


57,531 


Services to government 58,795 69,262 
External affairs and 


aid 


21,895 20,899 21,832 


Parliament 11,951 -4.6 11,396 21.7 13,869 


1,998 1,971 


Fiscal arrangements 2,318 


TOTAL FACILITY-BASED 
EXPENDITURES 


725,990 742,523 V2.7 836,886 100.0 


4.2.3 TELECOMMUNICATIONS PERSONNEL- this is accomplished, it will be possible to estimate 
RELATED EXPENDITURES personnel expenditures more accurately and with a 
greater degree of reliability. 


As noted in the commentary on Table 4.1, present 


reporting procedures for identifying personnel Given these caveats, Table 4.3 shows the number of 
whose principal duties involve the provision of tele- person-years by function and by region for 1986/1987, 
communications services are inadequate. Although as taken from the ITSP reports. The “Outside NCR 
departments are required to report “telecommuni- (not allocated to region)” category represents 

cations person-years” as part of their ITSP report, primarily the Department of National Defence which 
definitional problems involved in identifying such does not classify its personnel utilization by region as 
personnel, coupled with changes in the persons re- otherwise shown in the table. 

sponsible for preparing the ITSP in departments 

from year to year, make the reliability of these While detailed information on salaries, to permit con- 
numbers questionable. As noted previously, work version of person-years to expenditures is not avail- 

is underway to refine definitions so as to produce able at this time, it is estimated that the 6,000 person- 
consistency across departments and years. Once years shown in Table 4.3 represent a cost of approxi- 


mately $160,707,000. Such a figure, notwithstanding 
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the problems involved in assessing its reliability, significant cost element. The need to improve the 
clearly indicates that personnel expenditures are a basis for estimating personnel costs is, thus, clearly 
justified. 
TABLE 4.3 


TELECOMMUNICATIONS PERSONNEL 
BY REGION AND FUNCTION 
1986/1987 


PERSON-YEARS BY FUNCTION 


MANAGERIAL/ 
COORDINATION 


EQUIPMENT 
OPERATION 


REGION 


Ottawa-Hull 583 756 489 1,828 
Other Quebec 55 94 7 156 
Other Ontario 51 164 20 235 
Atlantic 60 218 15 293 
Prairies, incl. N.W.T. 62 279 64 405 
British Columbia 50 401 35 486 
Outside Canada 12 142 41 195 
Outside NCR (not 

allocated to region) 561 1,342 499 2,402 
TOTAL ALL REGIONS 1,434 3,396 1,170 6,000 


LL 


Total Personnel Expenditures For 1986/1987 - $160,707K. 


(Source: Departmental Information Technology and Systems Plan) 


4.3 GTA FINANCIAL ACTIVITIES 
ment of Communications Act RSC-1970, ¢.24, s.5). 


Tables 4.4, 4.5, and 4.6 provide a summary of the ex- The Agency operates on a cost-recovery basis, 

penditure recoveries of the GTA. financed through a revolving fund. The Agency 
does not directly recover capital expenditures. 

The GTA is the branch of Communications Canada Local telephone service connected to GTA-man- 

delegated the task of planning and coordinating tele- aged consolidations are billed directly by telephone 

communications services for departments, branches companies to departments and thus, are not 


and agencies of the Government of Canada (Depart- included in the figures shown here. 


I ev! rere = 


The following points are noteworthy with respect to 


totals (adding together “‘inter-city” and 
Tables 4.4, 4.5 and 4.6: 


The relative stability (in fact, slight downward 
movement) in GTA recoveries for the years 
shown is, in part, a function of GTA’s success 
in holding down costs during this period. 


The growth figures for total recoveries also 
reflect the fact that some of the most volatile 
expenditure areas (repairs and rentals - Table 
4.1) are not areas of GTA cost-recovery 
activity. 


There has been some slight shift away from 
telephone services towards data. This, how- 
ever, understates the true extent of growth of 
data activities, as noted in Table 4.1, since the 
value of data communications serviced on the 
telephone network is not included in the data 
grouping. In fact, the identification of voice 
and data categories in Table 4.6 is only an ap- 
proximation, since the figures shown are the 


“local”) for “telephone services” and “data” 
respectively, as shown in Table 4.5. 


The relative low figures for local service 
recoveries shown in Table 4.6 reflect the 
practice noted earlier of direct billing to de- 
partments of local service connections. 
Clearly, as identified in Table 4.6, GTA’s 
principal role in terms of cost-recovery activi- 
ties is on the inter-city side. This fact belies the 
very important role that GTA plays in manag- 
ing local service installations and the, perhaps, 
even more important role it plays as a consult- 
ant on systems, networks, etc., to other depart- 
ments. 


GTA recoveries include GTA costs for telecom 
services provided to the federal government 
and overhead costs associated with administer- 
ing these accounts. For 1986/1987, the total of 
some $142M breaks down into approximately 
$129M and $13M respectively, with interest on 
operating capital included in the latter. 


RECOVERED BY GTA 


1985 
OPERATING EXPENDITURES 
TOTAL OPERATING 
RECOVERED BY GTA 

% RECOVERED 

CAPITAL EXPENDITURES 
TOTAL CAPITAL 
RECOVERED BY GTA 


TOTAL FACILITY-BASED 
EXPENDITURES 
RECOVERED BY GTA 


% RECOVERED 


% of 1984/ 
TOTAL 1985 
1984/ ($K) 


% 1985/ % 1986/ % of 
CHANGE 1986 CHANGE 1987 TOTAL 
($K) ($K) 1986/ 
1987 


370,206 
100.0 134,958 
36.5 


8.8 402,893 2.9 414,467 
4.4 140,907 ie 142,464 100.0 


-4.5 339,630 24.3 422,219 
0.0 0 0.0 0 0.0 


355,784 


725,990 
100.0 134,958 
18.6 


2.3 742,523 WATE 836,886 
4.4 140,907 fle 142,464 100.0 
19.0 17.0 


35.0 34.4 


(Source: Accounting, Banking and Compensation Directorate, SSC; Government Telecommunications Agency) 
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Observing the trend of the percentage of total oper- This growth difference is attributed to two causes: 
ating expenditures recovered, there is a slight down- one, GTA is holding costs down for the equivalent 
ward slope, from 36.5 to 34.4 per cent, while the increased services; and two, the growth is primarily 
absolute amount is increasing. in areas where GTA is not, at present, significantly 
active. 
TABLE 4.5 


OPERATING EXPENDITURES RECOVERED BY GTA 


% of / % 1985/ % 1986/ % of 


Recovered CHANGE 1986 CHANGE 1987 Recovered 
1984/1985 ($ K) ($ K) 1986/1987 


OPERATING EXPENDITURES 


Telephone Services 232,904 25 238,623 4.1 248,290 
Recovered by GTA 83.7 112,926 3.8 117,238 0.4 117,726 82.6 
% Recovered 48.5 49.1 47.4 

Message, Data, Other 

Communication Services 99,785 12.2 111,935 -1.0 110,792 
Recovered By GTA 16.3 22,032 7.4 23,669 4.5 24,738 17.4 
% Recovered 22.1 Zac 22.3 


Repair - Lines, Telecom 


Equipment 21,766 68.9 36,763 10.3 40,600 
Recovered By GTA 0.0 0 0.0 0) 0.0 0) 0.0 


Rental - Telecom 


Equipment 15,751 -1.1 15,572 -3.8 14,985 
Recovered By GTA 0.0 0 (e) ) 0.0 
TOTAL OPERATING 370,206 8.8 402,893 2.9 414,667 
RECOVERED BY GTA 100.0 134,958 4.4 140,907 dal 142,464 100.0 


% RECOVERED 36.5 35.0 34.4 
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TABLE 4.6 


GTA RECOVERIES BY SERVICES 
FISCAL YEARS 1984/1985 to 1986/1987 


(Source: 


Government Telecommunications Agency) 


4.4 EXPENDITURE FORECASTS 


Table 4.7 sets out forecasts to 1990/1991 for operat- 
ing, capital and total expenditures. 


These forecasts must be treated with caution. 1982/ 
1983 marked the beginning of the modernization of 
consolidations program. Thus, 1982/1983 repre- 
sents a point of departure in any historical trends 
that may have been evidenced up to 1982/1983. The 
four years of data available since then, at the same 


% OF 1984/ % 
TOTAL 1985 CHANGE 
($ K) 
GTA SERVICES 
Intercity - Voice 79.7 107,537 3.6 
- Data 16.3 22,032 7.4 
TOTAL Intercity 96.0 129,569 4.3 
Local - Voice 4.0 5,389 8.1 
- Data 0.0 0 0.0 
TOTAL Local 4.0 5,389 8.1 
TOTAL GTA 
SERVICES 134,958 4.4 


ee 


1985/ % 1986/ % OF 
1986 CHANGE ‘1987 TOTAL 
(% K) (% K) 1986/ 
1987 
111,413 -0.6 110,776 77.7 
23,669 4.5 24,738 17.3 
135,082 0.3 135,514 95.1 
5,825 19.3 6,950 4.9 
0 0.0 0 0.0 
5,825 19.3 6,950 4.9 
140,907 1.4 142,464 100.0 


time, do not provide an adequate period over which 
to discern new trends. The forecasts in Table 4.7, 
which are based on just these four years, are, 
therefore, open to more than the normal caveats 
attached to any forecasting exercise. In addition, the 
environment of rapid technological change which 
was described in the first section of this review, as 
well as the correspondingly changing management 
and regulatory environments, all mean that any 
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analyses based on past trends, however brief, are the more general trend towards integrated office 

subject to greater than normal uncertainty. Finally, systems noted in Chapter 3. 

changes in operating definitions used with the public 

accounts figures, while not considered serious, do 3. Finally, due primarily to the influence of capital 

further limit the reliability of this year’s forecasts. expenditures trends, total expenditures will 
remain relatively stable in growth. This, of course, 

Notwithstanding these qualifications, the figures in assumes the elements of uncertainty noted earlier 

Table 4.7, which were estimated using exponential do not act to change radically either the operating 

curve fit techniques, generate some interesting or capital expenditures forecasts. 


conclusions. Chief amongst these is that: 


What this forecasting exercise, as set out in Table 4.7, 


1. Operating expenditures are expected to demonstrates most of all is that there are no simple 
display relatively stable growth up from 1986/ answers. The telecommunications environment of 
1987, not unlike previous years. This is government as with other sectors of the economy has 
consistent with expected price behavior by become exceedingly complex. There is a clear and 
suppliers in an increasingly competitive definite need to improve the information on which not 
environment, efficiencies that are expected to just forecasting but the entire telecommunications 
be realized from the planned activities planning process is based. There is a clear and 
described in Chapter 2 and the expectation definite need to put in place appropriate structures to 
that the government's austerity program will allow this planning process to proceed in an efficient, 


be maintained. cost-effective and integrated way. There is a clear 


and definite need to involve users and senior manag- 


2. Capital expenditures are also forecast to grow ers other than telecommunications professionals in 
at a stable rate, albeit higher than the operat- this process. What all of this means is that telecom- 
ing expenditures rate. This is consistent with munications services in government must be managed 
completion of the modernization program by so as to achieve the maximum value per dollar of ex- 


1990, as well as the several other capital 


ee penditure relative to the mission of government in its 
initiatives planned for the next few years and 


service role to the Canadian public. 


TABLE 4.7 


SUMMARY OF FORECASTS FOR 
TELECOMMUNICATIONS EXPENDITURES 


1986/1987 - 1990/1991 


1986/ 1987/ 
1987 1988 1989 


($k) PSK) ($k) 


OPERATING EXPENDITURES 414,667 455,322 489,051 525,278 564,189 
% CHANGE 2.9 9.8 7.4 7.4 7.4 
CAPITAL EXPENDITURES 422,219 462,010 539,847 630,798 737,072 
% CHANGE 24.3 9.4 16.8 16.8 16.8 


TOTAL FACILITY BASED 


EXPENDITURES 836,886 917,332 1,028,898 1,156,076 1,301,261 
% CHANGE PATA 9.6 12.2 12.4 12.6 
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TELECOMMUNICATIONS MANAGEMENT ISSUES 


INTRODUCTION 


The nature of the innovations for the required 
management system parallels the dynamic, acceler- 
ating changes evolving from the global and highly 
competitive telecommunications environment. In the 
space of a very few years, the simple management 
tasks for limited voice communications provided by 
monopoly telephone companies have mushroomed 
into extremely complex tasks concerned not only 
with the intricate technicalities of the broad options 
available for moving various forms of information 
electronically, but also with the economic and social 
transformations generated by the diffusion of 
information. Thus, the development and implemen- 
tation of a management system to deal with the 
extensive and pervasive information resources of the 
present environment, and the technology that must 
harness these, is infinitely difficult. The emerging 
challenges are particularly significant in the govern- 
ment, where the complexity stems not only from size 
but also from the dissimilar organizational structures 
that support the wide range of government pro- 
grams. 


TELECOMMUNICATIONS 
MANAGEMENT EVOLUTION 


To appreciate the dramatic evolution required in 
management sophistication to resolve urgent 
technological issues so that users may benefit fully 
from the fast-changing telecommunications environ- 
ment, an understanding of the relationship between 
the means and ends of telecommunications and the 
approach and methods of management is necessary. 


Traditionally, the telecommunications manager 
focussed on identifying entitlements in quantity and 
kind and on obtaining required facilities or services 
from the local telephone company at a fixed price. 
These functions could be performed by administra- 
tive staffs who had some cognizance of the available 
facilities and services, and could manage an inven- 
tory control system. Through the years, a growing 
concern emerged to cut telecommunications costs 
through bulk acquisitions, and improved controls 
over their usage emerged. 


With the advancement of microchip technology and 
some deregulation (for example, terminal attach- 
ment and interconnect), a proliferation of terminal 
equipment resulted. The primary task became the 
selection of the equipment most suitable for the 
user’s needs. Then, the dimension of cost optimiza- 
tion flexibility was added to the process. The issue 
became not merely whether a particular information 
technology effectively serves the user but whether it 
is the most cost-efficient. This process demanded 
significantly greater technical awareness and 
evaluation skills of administrative staffs. 


Now, to ensure the chosen channel meets the 
pertinent needs of the user, management must 
interact directly with users to identify those needs 
clearly. Finally, management must integrate the 
technologies, functions, and organizations involved 
in supporting the corporate information flow 
strategy and the total information exchange process 
must be cost-justified in relation to any resulting 
increase in productivity or value per dollar of 
expenditure in general. 


INTEGRATED MANAGEMENT 


The principal characteristic of integrated manage- 
ment is the incorporation of all facets of information 
technology, planning activities, and dispersion of 
information within the functions of management. 
Accelerating changes in telecommunications 
technology and regulation introduces issues that 
must be addressed innovatively. The question is no 
longer how a particular mode of communication can 
be improved, but how the required information flow 
which best suits the purpose of the users can be 
achieved most effectively and efficiently. For 
dynamic information flow, a function that a govern- 
ment department is responsible for delivering to the 
public, input into the management process from 
various functional experts and users of all depart- 
ments and agencies is essential. 


In an increasingly diversified, technological climate, 
an important requisite of the planning process is the 
integration of relevant planning factors arising from 
centralized and decentralized control. Thus, in 

planning departmental systems, the chief concern is 
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to provide the most effective and timely telecommu- 
nications supporting the expectations of a depart- 
mental program. From a centralized perspective, 
the total product, not individualized parts, matters 
most. Conversely, in planning a common system, 
usually motivated by inherent efficiencies, the 
specific needs of the individual department pro- 
grams must be considered carefully. Both levels of 
planning activity must be dynamic, in that changes 
will be continuous and interactive. 


The first step towards integrated communications 
planning is the establishment of function-oriented 
communication channels among government 
elements involved in the telecommunications 
management process. By transcending the differ- 
ences in organizational structures, these channels 
can provide the pertinent information flow between 
departmental and government-wide planning that 
will assure relevant diffusion of information deter- 
mined and desired by competent users. A two-way 
information flow will not compromise the internal 
decision-making process nor reduce the need for 
direct, internal communication among functional 
experts and users. What this lateral communication 
process makes possible is the accelerated availabil- 
ity of information resources to the proper hands. 


This broadened basis for the development and 
implementation of a vigorous telecommunications 
management process necessitates the assimilation 
of more complex skills by administrative staffs: 
people skills to interact constructively with different 
groups involved in the converging technologies; 
business skills to understand all aspects of the 
organization’s responsibilities; and technical skills 
to make the most efficient choices of the telecom- 
munications systems. With the present flux of the 
regulatory environment in which many global chal- 
lenges are introduced, telecommunications manage- 
rs will not be able to rely on the regulatory body 
and carrier’s technical experts to make decisions for 
them. They must know enough to deal with the 
aggressive sales force in a competitive market, and 
to procure compatible elements from different 
suppliers. These combined skills must be applied in 
various functions to provide the appropriate 
services at the right time. 


GOVERNMENT TELECOMMUNICA- 
TIONS POLICY 


The present government telecommunications 
policy, which places primary planning and control 


responsibility in the hands of departments, is 
potentially accommodating to the type of integrated 
management just described. General guidelines 
prescribed by TB require that departmental plans 
and activities be reported to TB, and that acquisition 
and control of telecommunications facilities and 
services be cost-effective within the government- 
wide perspective. However, to assure the constant 
interaction between information sources and tele- 
communications needed to produce realizations that 
correspond to expectations desired by users, the 
policy must articulate more explicitly the responsi- 
bilities of departments, common service agencies 
and TB Secretariat with respect to planning and 
acquisition. While centralized controls should be 
directed to broader aspects of the acquisition 
process, they must also be effective in guiding 
organizations involved in that process to conform to 
the established policy and practices. 


PRESSURES FOR COORDINATED 
PLANNING 


In the past, the main objective of coordinated 
planning focussed on cost-efficiency. Now, in the 
present high-powered and unstable technological 
environment, a more significant dimension - the 
capability to interwork within the enhanced govern- 
ment communication services - has been added. 
With the accelerating growth of external data bases 
and the rapid adoption of advanced modes of com- 
munication as routine tools, the demand for univer- 
sal access to all of these services has increased. 
Maintaining the desired connectivity in an environ- 
ment where proprietary protocols and technology 
hype are rampant, necessitates a substantially higher 
level of cooperative planning. 


ORGANIZATIONAL AND PERSONNEL 
CONSIDERATIONS 


Because telecommunications, a major factor in the 
technological push, not only represents a large 
expenditure but also, more importantly, significantly 
enhances the means of program delivery, it must 
become an intrinsic part of strategic planning. The 
recognition by senior management of the potential 
economic and social impact of telecommunications, 
and of the urgency of telecommunications planning 
to diffuse vital information in a world-wide competi- 
tive climate, is the first step towards solving the 
problem. Next, management must realize that 
developing or acquiring suitably qualified personnel 
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to deal with the unprecedented challenges that 
telecommunications is presenting during this period 
of technological change, which outpaces the capacity 
for organizational adaptation, takes time. 


Blurring boundaries between telecommunications, 
computer and office technologies extend the needed 
scope for meeting specific demands. Direct, 
vigorous interaction among users stimulates more 
intelligent uses of technology. These preliminary 
considerations require increased technical compe- 
tence and higher levels of interpersonal skills on the 
part of management. Finding adequate personnel 
resources, especially within the current acquisition 
constraints, to deal with the extra-heavy, complex 
burden that the information technology explosion 
imposes is a dilemma faced by both large and small 
government departments. Failure, however, to cope 
effectively with the complexities may lead to wrong 
decisions that could result in little gain in the 
productivity expected from automation. 


Some relief in the assessment of needs and develop- 
ment of suitable systems can be sought, externally, 
from sources such as GTA, the Information Centre 
of Supply and Services Canada, private consultants, 
etc. 


DECISION-MAKING SYSTEM 


A challenge complementing integrated planning is 
the structure of a decision-making system for 
acquiring information technology tools, a process 
that will provide the necessary controls on spending 
priorities and yet, take timely advantage of the vast 
information resources available to improve produc- 
tivity. The dilemma that must be resolved is that, on 
the one hand, the efficient utilization of new technol- 
ogy depends largely on common standards which can 
only be achieved through central coordination, 
whereas, on the other hand, speedy implementation 
of applications supporting departmental programs 
requires decentralization of authority to the depart- 
mental level. 


The specificity of centralized controls characterizing 
the government’s approach in stable times exacts 
significant effort to prescribe precise adjustments to 
reflect new realities. This approach, which also 
requires some experimentation and achievement of 
basic stability before appropriate prescriptions can 
be developed, is not an effective procedure in times 
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of fast change. An expedient decision-making system 
for the present, constantly accelerating environment 
should temporarily delegate authority closer to the 
application level but exert centralized control 
through clearly stated objectives supported by con- 
tinuous, interactive communication for the strength- 
ening of awareness and enhancing of dialogue. 
Thus, the crucial responsibilities fall on all levels to 
seek detailed solutions for the established objectives. 


TELECOMMUNICATIONS NEEDS IN 
THE GOVERNMENT 


Needs definition is probably the most difficult 
problem in planning. Traditionally, the first step in 
needs definition called for the identification of 
required functional capabilities, a sound approach as 
long as the methods for carrying out a function 
remain unchanged. Difficulties arise when, because 
of the dynamic nature of technological develop- 
ments, changes in methods and procedures are 
implicit or user expectations are substituted for 
needs. Another dimension of this problem is that 
telecommunications needs originate at several levels 
and the competence for defining the various needs, 
as well as for addressing them, resides in different 
places in the information technologies management 
structure. 


User Expectations 


The hype in the present global environment brought 
on by high competitiveness and plummeting costs 
has created expectations that can be misleading in 
assessing the real needs of knowledge workers. In 
the present fast-changing environment, only a small 
segment of the population has assimilated the 
knowledge and understanding that can enable users 
to place new, radical developments in proper 
perspective. The depth of user awareness of 
available applications and their relevance to a 
particular user will determine the extent of the 
adjustment needed to capitalize on the opportunities 
that abound for exploiting the innovations in 
information technology. Telecommunications 
professionals are responsible for contributing to that 
awareness and, thus, giving momentum to appropri- 
ate development activities. 


Organizational Hierarchy of Needs 


Logically, the most competent authority to deter- 
mine and express departmental telecommunications 
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needs resides in the personnel of the department. 
However, to address effectively the technological 
imperatives arising from world-wide competition, 
departmental intercommunications must consider 
the dispersement of information from two perspec- 
tives: networking and applications. From a network- 
ing perspective, appropriate information to ensure 
that connectivity and the necessary capacity to 
achieve the stated needs must be provided to 
planners. From an application perspective, all 
information that is relevant to achievement of 
compatibility among terminals that extend beyond 
departmental limits must be reported. 


PLANNING REQUIREMENTS 


The present task of planning for integrated networks 
that will cluster telecommunications needs in the 
government is complicated by the requirement for 
more detailed information than has been the case 
for separate voice and data networks of the past. 

To plan and manage shared and customized tele- 
communications services that will exercise the 
cooperative assessment that can cope innovatively 
and efficiently with unanticipated technological and 
regulatory change, government-wide systems must 
significantly strengthen communication among those 
responsible for various aspects of information 
technology. There is a need for: 


- more sophisticated user understanding of the 
potential of information technology; 


-a more alert recognition of the policies that 
regulate the interrelationships of the converg- 
ing technologies; 


- more timely and comprehensive dialogue on 
communication needs and plans between de- 
partments and GTA; 


- more effective linkages between departmental 
telecommunications and EDP planning staffs 


in identifying user needs and selecting convey- 
ances. 


PLANNING MECHANISMS 


Effective planning for the present and future 
environment is inconceivable without a structure 
that can organize the inputs and give proper per- 
spective to the needs. 
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Annual Review 


The Annual Review and Planning Framework, 
reflecting a perception of the cumulative results of 
the previous year’s activities in government commu- 
nications, presents an assessment of the changes and 
challenges in the information technology environ- 
ment and offers some direction to deal with com- 
mon, pressing issues. A more comprehensive 
coverage of the unique systems of departments not 
directly relevant to other departments would 
increase understanding of the total systems mosaic 
and contribute substantially to a more cohesive 
systems evolution. 


MYOP 


Although the MYOP provides a long-term expendi- 
ture framework based on the operational objectives 
in each department, the telecommunications 
component imbedded within the MYOP does not 
contain the form or level of detail to reveal a clear 
picture of the activities and projects that constitute 
the development of telecommunications facilities. 
The ITSP, is the mechanism designed to reflect the 
close relationship of telecommunications to data 
processing and to more clearly identify activities 
particular to the telecommunications sector. 


ITSP 


The primary purpose of the ITSP is to report to, and 
obtain Treasury Board approval for, the proposed 
departmental and agency plans for information 
systems acquisitions. The potential value of ITSP 
for coordinated planning of government telecommu- 
nication services stems from its power to eliminate 
the need, in many cases, for obtaining TB approval 
by departments through separate submissions. 
Difficulties, however, have been experienced in 
implementing the coordinating usefulness of the 
ITSP. Some departments have expressed concern 
that to produce a meaningful ITSP when departmen- 
tal accounting procedures do not readily correspond 
to the ITSP format, requires a great deal of effort. 
Although considerable flexibility has been intro- 
duced to facilitate the production task, submissions 
continue to be inconsistent in control and timing, 
thus weakening the effectiveness of ITSP as an input 
to coordinated planning. The proposed shift in focus 
to planning that places emphasis on the constant 
interaction of users, information resources, and 
telecommunications provides hope that ITSP can 
become a more useful mechanism. 


Committee Structures 


The TAC has evolved into a most beneficial forum 
of inter-departmental consultation in the develop- 
ment of common services plans, in impact assess- 
ment of various technological and regulatory issues 
affecting government telecommunications, and in 
secking solutions of occupational structure and 
training problems within the government communi- 
cations community. Although direct participation 
comes mainly from the major departments, the 
activilics of TAC are reported to all departments 
and feed-back is sought from all. 


The ACIM, an interdepartmental advisory commit- 
tee to the TB Secretariat, deals with the broad area 
of information technology and is designed to bring 
the issues of the converging technologies together. 
Current membership includes both data processing 
and telecommunications representatives from major 
departments. The chairman of TAC, who is elected 
by members of his/her committee and may come 
from any department, also sits as a member of 
ACIM. 


Committee Effectiveness 


Evidence of the effectiveness of a well-balanced 
committee and executive body structure exists in 
TAC’s confrontation of major long- and short-term 
issues in the broad area of telecommunications 
training development. Recognizing that the resolu- 
tion of the long-term training problem cannot be 
accomplished without a fundamental look at the 
occupational structure supporting the telecommuni- 
cations function in the government, the TAC 
Working Group for Telecommunications Training 
has taken steps to initiate an occupational analysis 
from which a logical structure, including the con- 
comitant training program, could be developed. 
Also, realizing that the urgency of training does not 
allow for complacency or delay in delivering infor- 
mation products, the emphasis in Working Group 
for Tclecommunications Training activitics has been 
on achieving concrete training results. Special 
support from a number of departments has been 
instrumental in the development momentum in 
training. 


TAC has been further strengthened by the forma- 
tion of regional telecommunications consultative 
committees that provide input to TAC on activities 
more related to the regional perspective as well as 
provide an additional channel for dissemination of 
vital information on national issues. 
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The committee solution discussed in the preceding 
paragraphs should be viewed as an interim measure 
to take us through the current period of fast change. 
It is complementary to the organizational change 
that should be evolving in departments. That change 
should be stimulated and guided by central agencies 
to ensure that it moves in the same direction within 
limits that are consistent with the legitimate cultural 
differences among departments and agencies. 


ORGANIZATIONAL ADJUSTMENTS 


Apart from the suggested changes in the planning, 
acquisition and management of the diverse pro- 
grams that must be supported by telecommunica- 
tions to complement the new technology, significant 
cultural differences among departments must be 
dealt with by seeking appropriate organizational 
changes that will balance forces tugging in different 
directions. 


Departmental Perspective 


Whether achieved through rigid direction or a 
consultative process, each department should have 
its own ideal agenda for moving towards the gener- 
ally accepted goal of organizational integration of 
information technology-related units. Adjustments, 
however, should be consistent, in nature and time, 
with the development of predominant systems. 


Government-wide Perspective 


The objective of the organizational structure should 
be to facilitate the necessary vigorous interplay 
among central agencies, common services agencies, 
and departments to realize technological informa- 
tion expectations effectively and efficiently. To be 
competitive, the structure must be capable of 
responding to unanticipated environmental changes 
promptly, and with as little dislocation as possible. 


The most visible missing link for realizing user needs 
in the present highly complex climate is a mecha- 
nism that would furnish near-real-time inputs on 
detailed requirements of the whole government in a 
manner that would lend itself to ready analysis of the 
potential of common systems development and 
consolidated acquisition. GTA and departments 
through TAC are continuously pursuing ways to 
stimulate effective, ongoing dialogue on planning 
issues addressing this problem. 
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Organizational Structures 


“_« inl 


The organizational challenge in the emerging, ever- 
accelerating environment is the redefinition of how 
the present network of government channels is to be 
used for the proper integration of the political, 
economic and social influences exerted by various 
departments. 


From the point of view of government-wide telecom- 
munications needs, a more pointed exploitation of 
the symbiotic potential of the organizational place- 
ment of GTA in Communications Canada can 
involve the Department’s expertise in not only 
further supporting the dynamic evolution of infor- 
mation technology, but also in providing the oppor- 
tunity to stimulate Canadian advanced technology 
industry by employing its innovative telecommunica- 
tions products in an operating environment in the 
government. 


The implementation of changes in structure and 
content to the relevant portions of the Treasury 
Board Administration Policy, initiated by the review 
process, will be best implemented through direct 
consultation with ACIM and TAC. In this way, the 
vital interaction of all government channels in 
deciding policy priorities will be better assured. 


a 


BER ERE SVGOMEE PERE Eee eu 
Saat acts || Amex IB [2-1 
ATE ACA TTT aT TARR 


LIST OF ABBREVIATIONS 


Advisory Committee on Information Management 
Alberta Government Telephones 

Artificial Intelligence 

Automated Route Selection 

Computer-aided Engineering 

Computer-assisted Translation Systems 
International Telegraph and Telephone Consultative Committee 
Canada Centre for Remote Sensing 

Consolidated Electronic Switching System 
Communications Research Centre 

Canadian Radio-television and Telecommunications Commission 
Canadian Standards Association 

Canadian Workplace Automation Research Centre 
Communicating Word Processor 

Direct Inward System Access 

Electronic Data Processing 

Enhanced Exchange Wide Dial 

Department of Energy, Mines and Resources 
Government Data Network Service 

Government Electronic Messaging Service 
Government Packet Network 

Government Telecommunications Agency 
Government Text Communication Service 
Government Telephone Network 

Integrated Network Services 

Integrated Office (Communication) Service 
Integrated Services Digital Network 

International Standards Organization 

Department of Industry, Trade and Commerce 
Information Technology and Systems Plan 
International Telecommunication Union 

Local Area Networks 

Linear Predictive Coding 

Management Information Systems 

Machine Translation 

Multi-year Operational Plan 

North American Broadcast Teletext Standard 
North American Presentation Level Protocol Syntax 
National Capital Region 

Nippon Telegraph and Telephone 

Office Communications Systems 

Open Systems Interconnection 

Private Branch Exchange 

Request for Information 

Revenue Settlement Plan 

Single Channel Per Carrier 

Station Message Detail Recording 

Supply and Services Canada 

Telecommunications Advisory Committe 
Terminal Attachment Program Advisory Committee 
Treasury Board 

Uniform Dialing Plan 
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Preface 


Readers of previous editions of the Annual Review and 
Planning Framework for Telecommunications in the 
Government of Canada will note that the title of this 
edition has changed. Now known as the Government 
Telecommunications Planning Framework and Review, 
the title reflects the renewed emphasis on 
telecommunications planning, which is conducted to 
varying degrees at many levels within the government. 


This year, the Government Telecommunications 
Planning Framework and Review focuses on the theme 
of productivity, or doing more with less. During the 
period of restraint under which the Government of 
Canada currently operates, sound management of all 
aspects of telecommunications provides the 
government with the opportunity to increase service to 
its clients, while using fewer resources. This apparently 
contradictory dictum goes beyond simply applying 
telecommunications and information technologies to 
yield incremental increases in productivity: the 
effective integrated management of these technologies 
can enable departments to increase service while, in 
some cases, freeing limited resources to be applied to 
the pursuit of additional government priorities. 


The previous edition of this document, the Annual 
Review and Planning Framework for 
Telecommunications in the Government of Canada 
1986/1987, focused on the theme of management for 
change. It discussed the requirement for the 
reorientation of government telecommunications 
management within the new environment created by 
the convergence of telecommunications, data 
processing and office technologies. The complexity of 
this environment, it was stated, was further 
compounded by deregulation and competition. 


While recognizing the opportunities which this new 
environment presented, the challenges of 
telecommunications management were seen to be 

"... particularly significant in the government, where 
the complexity stems not only from size but also from 
the dissimilar organizational structures that support 
the wide range of government programs." Improved 
management and control over the introduction and 


use of technology were considered the paramount 
challenges to the government telecommunications 
community, since technology itself had been the 
dominant force of change. Management and 
regulation -- the controlling elements -- were seen to 
be weak, creating "... an imbalance in the three-way 
relationship of management, regulation, and 
technology." 


The previous edition of this document presented the 
management challenges posed by this new era of rapid 
technological advance and deregulation. It is the goal 
of the 1990 Government Telecommunications Planning 
Framework and Review to chart the progress that the 
Government of Canada has made toward meeting 
these challenges through the implementation of a 
coordinated telecommunications management 
infrastructure designed to ensure that 
telecommunications is effectively managed as a 
corporate resource. 


While the appropriate use and management of 
telecommunications and information technologies as a 
means of increasing productivity has gained near 
axiomatic acceptance, it must be pointed out that the 
institution of the new telecommunications 
management infrastructure is an act in pursuit of 
increased efficiency and productivity within the 
management function itself. This infrastructure gives 
substance to the pooling of telecommunications 
requirements, facilities, resources and expertise from 
all federal government departments and agencies. 
Synergistic efficiencies will result from this cooperative 
management infrastructure, which addresses many of 
the management challenges put forth in previous 
editions of this document. 


As in the past, an overall planning framework provides 
some insight into the factors which are shaping the 
environment in which telecommunications will be 
managed. Part I, "Government Telecommunications 
Planning Framework", includes an environmental 
analysis of technology, national telecommunications 
policy and regulatory developments. 
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Discussions focusing more specifically on the 
government environment follow: these include 
sections on new government Information Management 
Policy, and other policy initiatives and organizational 
changes which are significantly affecting 
telecommunications management in the government. 


Common telecommunications networks and services 
developments and plans are briefly discussed, and a 
complementary section describes the networks of a 

variety of departments. 


Part II, "Government Telecommunications 
Expenditures Review", summarizes 
telecommunications resource expenditures in the 
Government of Canada for fiscal years 1986/87 
through 1989/90, and projects them to 1993/94. The 
expenditures review is maintained as a core 
component of this document, since the analysis of 
expenditures indicates to what extent 
telecommunications is used to support government 
program delivery, as well as the extent to which 
telecommunications services are managed from a 
corporate point of view. 


Government Telecommunications Agency recoveries 
from departments are also reviewed in some detail, to 
place common services usage in the context of overall 
government expenditures for telecommunications. 


As in previous editions, the target audience of the 
Government Telecommunications Planning Framework 
and Review encompasses more than 
telecommunications professionals: it includes senior 
management, personnel working in related disciplines 
and users of telecommunications services, for it is 
their collective needs which must be served. 
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Technology and Related Developments 


Electronic Data Interchange (EDI) 


Electronic Data Interchange offers new ways of doing 
business, through computer-to-computer exchanges of 
business documents in standard formats, between 
different organizations. Improved service, cost 
reduction and greater effectiveness can be achieved by 
implementing EDI. 


The Treasury Board Secretariat recognizes EDI as a 
key strategy for improving government procurement 
procedures. Moreover, the EDI Council of Canada 
has suggested that an EDI Office be established within 
the Department of Communications (DOC) to act as 
a focal point for industry-government liaison. It will 
also assist in EDI implementation, act as secretariat to 
the federal government EDI Users Group, and work 
with DOC’s Canadian Workplace Automation 
Research Centre to develop an EDI conformance- 
testing facility. 


Electronic Data Interchange trials are planned by 
Public Works Canada, Supply and Services Canada, 
and the Government Telecommunications Agency. 


Fibre Optics 


Long-Haul Transmission: Near Term. Telecom 
Canada’s digital fibre optics light guide transmission 
system has been completed from the Maritimes to 
British Columbia. 


The Synchronous Optical Network standard, based on 
multiples of T3, continues to gain acceptance. 


Long-Haul Transmission: Long Term. Using optical 
amplification and optical pulses of a specific shape, 
width and power level, distortionless light-pulse 
propagation over 6,000 kilometres has been 
demonstrated in the laboratory. 


Local Loop: Long Term. It appears likely that 
prototype deployment of combined fibre for 
residential integrated voice, data, and video will occur. 


The Canadian Consortel consortium was launched in 
1987 to integrate different transmission technologies 
within a single medium, and will develop a network 
carrying services presently distributed on separate 
networks. 


Data Networks and Local Area Networks (LANs). The 
Fibre Distributed Data Interface (FDDI) fibre optic 
LAN standard will provide transmission at 100 Mbps. 
Canstar Communications is developing a higher-speed 
version of its SuperNetwork LAN, which will operate 
at over 300 Mbps. 


Integrated Services Digital Network (ISDN) 


Based on international standards, ISDN will permit 
integrated local access to all telecommunications 
services and ensure compatibility between networks 
and terminals. 


In 1988, the Private Sector Advisory Committee on 
ISDN was formed to advise the Minister of 
Communications on ISDN implementation in Canada. 
Through a public consultation process, seven major 
discussion areas were identified for review by the 
Committee. 


Network Termination I Ownership. The NT1 is the 
group of network functions which provide standard 
basic and primary rate access to ISDN exchanges or 
switching nodes from customer premises. It was 
recommended that the customer have the option of 
owning the NT1 or obtaining it from the carrier. 
Since ISDN trials are underway, and several carriers 
have indicated that they will file ISDN tariffs, network 
interface standards are urgently required. The 
Canadian Standards Association Steering Committee 
on Telecommunications was mandated to serve as the 
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standards-writing body for ISDN in Canada. 


The Government Telecommunications Agency and 
Telecom Canada are collaborating on a national ISDN 
trial. Most Telecom Canada member companies are 
also conducting internal trials; moreover, Telecom 
Canada is working toward conducting overseas and 
Canada-U.S. trials. 


Network Interconnection. The Committee believed 
that ISDN will enable present levels of competitive 
network and services interconnection to be maintained 
and allow for further interconnection, if permitted by 
regulation. 


Enhanced Services. Redefinition of basic and 
enhanced services may be required. Regulatory 
bodies will have to ensure that enhanced service 
providers are able to offer services fully competitive 
with those of the carriers. 


Private Line Services. The Committee determined that 
carriers will continue providing dedicated facilities as 
long as market demand exists. 


Tariffs. Regulatory authorities must strike a balance 
between the requirement to ensure maximum 
competition where it has been introduced, and the 
need to ensure universal access to basic, affordable 
telecommunications services. 


National Standards. Four national standards issues 
were considered: 


voluntary national standards; 
conformance testing; 

disclosure of carriers’ network plans; and 
the institution of a body to oversee the 
development of technical network 
interconnection standards. 


Three CSA standards for ISDN basic rate access were 
published in 1990; a standard for primary rate access 
should be available in early 1991. The Terminal 
Attachment Program Advisory Committee issued 
ISDN network protection standards in 1990. 


National Policy. Committee members believed that 
ISDN should be implemented on a national basis, and 
that it should be considered as part of a national 


economic strategy to enhance the efficiency and 
competitiveness of Canadian industry. It was 
recommended that mechanisms be established to 
permit ISDN implementation on a national basis, 
while ensuring affordable universal basic 
telecommunications for all Canadians. 


The Canadian ISDN Interest Group was established in 
June 1990 to provide ISDN users with the opportunity 
to contribute to technology and standards 
development. 


Stationary High Altitude Relay Platform (SHARP) 


The Stationary High Altitude Relay Platform is a light, 
pilotless aircraft powered by microwaves beamed from 
the ground, allowing it to fly for up to one year. It will 
relay radio signals over an area of up to 600 
kilometres in diameter. 


When commercialized, SHARP will provide services 
such as direct broadcast television and radio, mobile 
telephone and radio, wide-area paging, broadband 
data, atmospheric monitoring, radar surveillance and 
remote sensing. Services could be provided in areas 
not served by established networks. 


A program with industry, government and university 
participation for research, development and 
commercialization of SHARP is being pursued, in 
parallel with regulatory policy development. 


Radio Communications: Technology and Market 
Trends 


In the short term (5 years), demand for mobile radio 
communications services will increase by 10 to 20 
percent per year, but the point-to-point and point-to- 
multipoint telecommunications market will be flat. 
Regulatory constraints will limit the application of 
radio. 


The most significant growth has occurred in cellular 
mobile telephony and paging, with total cellular 
subscribers in Canada expected to be about 500,000 by 
1991. Short-term paging services growth is expected to 
be 15 to 20 percent per year. 
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Mobile Radio Products and Services. Radio 
communication can support mobile facsimile machines 
and portable computers. Dedicated networks are 
offering public data transmission services. Underwater 
mobile communications products and wireless local 
area networks are under development. 


By 1990, paging services will include optional 
information and text messaging. In-house paging 
services will be integrated with building and process 
control systems. 


Cellular mobile telephony now includes features such 
as call forwarding, call waiting and three-way 
conferencing. 


Mobile Data Communication Products and Services. 
Canadian service suppliers, such as Cantel and BCE 
Mobile, are establishing public radio data networks, 
but the market for mobile data will be less than five 
percent of the cellular voice customers by 1992. 


Other Market Segments. Radio can be a viable 
alternative to wire or cable. B.C. Tel, for example, 
provides telephone service to remote subscribers via 
radio, while radio may replace wires in plant, office, 
residential and public applications. 


Personal Communications and the Consumer Market. 
Lower terminal and service costs will probably be 
required before personal communications reaches the 
consumer market. 


Diminishing Differences Between Distinct Industry 
Segments. The versatility of emerging technologies 
will give service and product suppliers the opportunity 
to integrate services. By the mid-1990s, portable 
telephones may also provide paging. 


Satellite Communications: Mobile Satellite (MSAT) 


MSAT is a satellite communications system for the 
provision of two-way voice and data services to 
terrestrial, marine and aeronautical mobile stations. It 
will provide all areas of Canada with direct satellite 
links to public and private mobile radio systems and 
the public switched telephone network. 


The federal government has allocated $126 million for 
services to the government and $50 million for 
technology development, trials and management. The 
Government Telecommunications Agency will manage 
MSAT services for the federal government. 


MSAT will be launched in late 1993 or early 1994. 


Satellite Communications: Long-Term Strategy 


The Department of Communication is developing a 
Long-Term Satellite Communications Strategic Policy. 
A study was therefore initiated to develop strategic 
elements, recommend strategies for enhancing 
Canada’s position in the international satellite 
communications market and identify technology 
trends, uses and requirements of satellite 
communications markets to year 2010. 


The study concluded that future telecommunications 
development will be market-driven, based on clearly- 
identified applications. It also concluded that 
government and universities must conduct applied 
research for future technological development. 


The satellite communications market will develop 

primarily in the following general applications areas: 
° distribution of television and audio signals in point- 
to-point, point-to-multipoint and broadcast modes; 


point-to-multipoint one-way (from hub) and two- 
way distribution of data, analog and digital voice, 
and analog and digital video; 


mobile satellite services, aeronautical satellite 
services, voice and data terrestrial satellite services 
and worldwide personal mobile communications; 


point-to-point, light-to-heavy trunk 
telecommunications services, interconnected to 
public-switched voice and data networks; 


° inter-satellite links providing service to the remote 
sensing industry and for international point-to- 
point, heavy-route video, voice and data. 
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Eleven key strategy elements were recommended to 
maintain and improve Canada’s competitive 
international position. 


It was recommended that a long-term strategic 
research program be implemented with appropriate 
funding and that the federal government sponsor 
projects related to satellite communications. Four 
alternative programs were suggested for a 
government-sponsored payload, ranked below in 
decreasing order of preference: 

y personal communications satellite service 
payload; 


. a ku-band (12 to 14 GHz) hubless Very Small 
Aperture Terminal (VSAT) payload with at least 
T1 capability operating with earth stations of 1.2 
metre maximum diameter; 


an inter-satellite data relay payload, in a joint 
venture with either NASA or the European 
Space Agency; 


an inter-orbit link between two geo-stationary 
satellites approximately 180° distant in orbital 
arc. 


Teletext 


Teletext provides one-way, point-to-multipoint 
broadcast transmission of graphics and text to low- 
cost terminals. The data stream is carried in the 
Vertical Blanking Interval (VBI) of television signals. 


The Department of Communications is now 
cooperating with the Ontario Ministry of Culture and 
Communications and the CBC in the distribution via 
teletext of a Road/Weather database. Other pilot 
trials could be established. 


National Telecommunications Policy 


Telecommunications Policy Framework 


In 1984, DOC began a comprehensive review of the 
telecommunications industry, which concluded that 


efficient, innovative telecommunications services would 
enhance Canadian productivity and competitiveness 
and which recognized the need for a 
telecommunications policy that applies across existing 
jurisdictional boundaries. 


In July 1987, the Minister of Communications 
announced the Telecommunications Policy Framework 
for Canada. It established two classes of 
telecommunications carriers: Type I, that own and 
operate transmission facilities; and Type II, that lease 
facilities from Type I carriers to provide services to 
the public. The policy framework established the 
competitive basis for the evolution of a 
telecommunications system for Canada. 


Local Distribution Telecommunications Networks 


Within the Telecommunications Policy Framework, 
DOC identified the need to establish new rules 
governing the operation of the common carrier and 
cable television industries. DOC therefore initiated a 
review of the regulatory environment and public 
policies in order to foster the development of 
state-of-the-art local networks. Public comment was 
solicited on regulatory, technical and socio-economic 
issues pertaining to local broadband communications 
for residential voice, video and data services. 


The Department supports local duopolies for 
competitive locally-distributed service. Two rules 
should apply in the short term: 

° first, cross-subsidization between broadcasting and 
telecommunications services will not be permitted; 


second, broadcasters will have to allow 
telecommunications service suppliers to access 
their infrastructure on a non-discriminatory basis, 
unless the cable operator does not wish to enter 
the telecommunications market. 


Review of Policies related to Transborder Satellite 
Services 


Transborder satellite-based private business 
communications, occasional point-to-point video 
services and reception of television programming 
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signals are regulated under domestic arrangements 
established in 1982. In accordance with these 
arrangements, Telesat Canada continues to be 
recognized as the sole owner and operator of earth 
stations involved in transborder operations. 


The Minister of Communications initiated a related 
policy review in 1989. In particular, private business 
communications and occasional point-to-point video 
transmission were examined. DOC solicited comments 
on these licensing arrangements, and should be able to 
announce the new policy in late 1990. 


Radio Licensing: Policy Review for a Restricted Type 
of Local Public Commercial Service 


Private commercial service licences for fixed radio 
systems permit systems to be used for specified private 
communications: no charges can be levied for business 
transacted, services supplied or messages exchanged 
with a third party. 


The Department of Communications has received a 
number of applications requesting licences to construct 
fixed radio systems which provide specialized local 
services or innovative distribution facilities. 


The Department initiated a public review to consider 
whether it is in the public interest to permit local 
multipoint communications systems (MCS) and other 
radio system applications which provide restricted 
types of public commercial service. 


This policy review does not affect the status of eligible 
public commercial licensees. 


Regulatory Developments 


A major restructuring of the Canadian 
telecommunications industry is underway, involving 
changes in technology, rates, regulatory policy, 
jurisdiction and competition. 


Telephone Rate Changes 


As a result of rapid revenue growth, Bell Canada and 
B.C. Tel exceeded their revenue requirements. The 
Canadian Radio-television and Telecommunications 
Commission (CRTC) ordered both carriers to reduce 
long-distance telephone service rates in successive 
stages. 


Long-distance rates have declined by an average of 
about 40 percent since 1987. Additional rate changes 
may result from continuing revenue growth and from 
the recent Supreme Court decision and the Unitel 
application currently before the CRTC. The 
implications of these decisions are described below. 


The Supreme Court Decision: Alberta Government 
Telephones (AGT) versus CRTC and CNCP 
Telecommunications 


The Supreme Court ruled that the federal government 
has jurisdiction over AGT and, by extension, over all 
other provincially-regulated members of Telecom 
Canada. Legislation to establish a uniform national 
telecommunications policy is expected in 1991. 


As a result of this decision, the level of terminal and 


service competition has become more uniform across 
the country. 


Message Toll Service Competition 

Unitel made a submission to the CRTC for entry into 
the long-distance telephone service market in May 
1990. No direct effects are likely before fall of 1991. 
If approved, Unitel could begin providing service 


between major cities in Bell Canada and B.C. Tel 
territories within months of the approval date. 


Rate Rebalancing 


Rate rebalancing could affect the price of both long- 
distance and local telecommunications services over 
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the next 12 to 24 months. Rebalancing will not likely 
occur before the CRTC decision on the Unitel 
application, after which local rates may gradually 
increase through to 1995. 


Resale and Sharing of Leased Private-Line Facilities 


In 1989, the CRTC liberalized rules regarding resale 
and sharing of leased private-line facilities connected 
to the local exchange area, which may stimulate new 
market growth. 


Services for the Hearing-Impaired 


The CRTC formally requested that the Terminal 
Attachment Program Advisory Committee (TAPAC) 
voluntarily revise its technical requirements such that 
telephones must be hearing-aid compatible in order to 
receive DOC certification. TAPAC complied, and all 
handset telephones certified by DOC must now be 
hearing aid-compatible. 


Other Regulatory Proceedings 


Bell Canada has applied to the CRTC for approval to 
reduce rates by up to 20 percent for high-capacity 
leased private-line facilities (T1 and T3). 


Government Information Management 
Policy 


In 1988 the Treasury Board Secretariat (TBS) 
developed an Information Management Strategic 
Planning Process for the government which 
emphasized three basic requirements: coordinated 
planning of information management in related 
common service organizations, formal involvement of 
departments in common service organization planning, 
and a strategic "top-down" approach for information 
management. 


An Occupational Analysis revealed that 
"telecommunications personnel" in the federal 
government were no longer easily distinguishable. In 
consultation with the Advisory Committee on 


Information Management (ACIM), the 
Telecommunications Advisory Committee concluded 
that the category known as "telecommunications 
personnel" needed to be more extensively examined 
within the framework of information technology. 


In June 1990, TBS released the new information 
technology management policy to replace several 
chapters of the Administrative Policy Manual (APM) 
and several related Treasury Board Circulars. 


The directives require that information technology be 
used for the improvement of program delivery, where 
appropriate, with due regard to economic benefits. A 
business-case approach must be taken in the 
management of information-based resources. 


Each common service agency will be responsible for 
the development and issuance of administrative 
practices pertaining to its own area of expertise. Such 
information will no longer be distributed by TBS. 


Government Organizational Issues and 
Structures 


Significant initiatives since 1988 affect the way the 
government manages itself. 


Increased Ministerial Authority and Accountability 
(IMAA) 


Increased Ministerial Authority and Accountability is 
designed to change the management culture of the 
Public Service by giving ministers and senior managers 
increased authority and flexibility and by increasing 
their accountability. 


PS 2000 


The goals of Public Service (PS) 2000 are to foster a 
public service that is professional, highly-qualified, 
non-partisan and imbued with a mission of service to 
the public; that recognizes its employees as assets; that 
places as much authority as possible in the hands of 
front-line employees and managers; and that provides 
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scope for different organizational forms, such as 
Special Operating Agencies. 


Special Operating Agencies 


Special Operating Agencies (SOAs) were conceived to 
improve the management and delivery of government 
services. They are service units that are given more 
direct responsibility for results and increased 
management flexibility, within existing legislative 
limits. The SOA remains within its parent department. 
However, the deputy minister assigns authority for 
running the agency to its head, who undertakes to 
meet specific performance requirements. Each agency 
must present a business case justifying proposed 
flexibilities. 


Report of the Auditor General of Canada (1989) 


The 1989 report of the Auditor General, which 
expressed concerns which contributed to the creation 
of PS 2000 and thus SOAs, also examined the 
management and use of telecommunications. 


The report noted that savings from economies of scale 
are not being adequately pursued. It recommended 
that a central focus be established for government- 


wide administration of voice and data communications. 


Advisory Committee on Information Management 
(ACIM) 


The Advisory Committee on Information Management 
established the Working Group on Core Systems and 
Supporting Infrastructures to address strategic issues 
related to the management of common systems and 
supporting infrastructures. The final report of the 
Working Group, entitled Strategy for the Management 
of Integrated Telecommunications Networks and 
Services for the Federal Government, concluded that 
there is a need for a common integrated 
telecommunications architecture and a 
telecommunications management infrastructure keyed 
to government-wide business requirements. The report 
recommended the following: 


the establishment of an integrated 
telecommunications infrastructure for the federal 
government; 


the establishment of a Telecommunications 
Architect Program within DOC; 


the formation of a task force to steer the 
implementation of the Working Group’s 
recommendations; and 


the establishment of a telecommunications advisory 
panel to replace the existing Telecommunications 
Advisory Committee. 


The Department of Communications accepted the 
recommended strategy, agreed to develop the 
Telecommunications Architect Program, developed 
operating principles for both the Telecommunications 
Common Service Management Program and the 
Telecommunications Architect Program, and 
advocated a new telecommunications management 
infrastructure. 


Telecommunications Architect Program Implementation 
Task Force. The purpose of this task force was to 
implement the recommendations of the ACIM 
Working Group, addressing such issues as funding and 
resource implications, establishment of a 
telecommunications management board and the 
Telecommunications Advisory Panel, and follow-up to 
the Telecommunications Occupational Analysis. 


The New Telecommunications Management Structure 
and the Government Telecommunications Agency 
(GTA) 


The Government Telecommunications Agency’s aim is 
to provide high-quality services to its clients in an 
efficient and effective manner at an economical cost. 
It will operate on a cost-recovery basis. 


The Agency will provide three principal services: 


° common telecommunications services, shared by 
client departments and agencies; 


° customized services -- telecommunications services 
unique to a particular department or agency; and 
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i a planning, design and development service -- 
the telecommunications architect function. 


Each year (after 1990/91), GTA will prepare a multi- 
year business plan, against which its performance will 
be judged. GTA will also submit annual management 
reports to DOC. 


Telecommunications Personnel: Occupational 
Analysis 


In 1987, TBS established an Occupational Analysis 
(OA) study to collect data as the basis for an objective 
review of the telecommunications function. 
Information was gathered to define the jobs being 
performed and determine associated requirements. 
Four functional groups were identified: management, 
general services, technical services and administration. 


It was recommended that a model structure of the 
telecommunications community be developed, which 
would be used to create an occupational structure and 
act as a training framework. The Telecommunications 
Advisory Panel is reviewing the recommendations. 


Common Telecommunications Networks 
and Services 


GTA Services and Plans 


Government Telecommunications Network (GTN) 

Development. The first trial of T1 facilities was held 
on the Toronto-Ottawa cross-section of the intercity 
network in 1989 using "compressed" digital facilities. 


Pending resolution of transmission problems 
associated with Group 3 facsimile traffic, GTA is 
offering the Government Digital Channel Service 
(GDCS) for data applications. It provides economical 
Tl-based dedicated services between Ottawa and 
several major centres. 


The GDCS will support data, voice and image 
applications at transmission rates of 2.4 kbps to 56 
kbps, 1 DS-0 and over, and 1 DS-1 and over. 


The modernization and upgrade of several 
consolidations were completed, and analog telephone 
service to the U.S.A. was replaced with digital facilities 
in 1988/89. 


Government Packet Network (GPN). The GPN 
customer base now exceeds 50 federal departments 
and agencies, representing an estimated user base of 
20,000 employees. 


Local dedicated access to GPN is now provided in 130 
locations across Canada, with local dial access in 25 
Canadian centres. Network switching nodes and traffic 
capacity continue to be upgraded. 


Plans are in place to implement additional dial-up 
services (e.g. X.32), improve the appointment plan and 
develop virtual networking for clients. 


Government Satellite Network (GSN). The 
Government Telecommunications Agency signed a 
contract with Telesat Canada in February 1989 for a 
government thin-route satellite service. It is expected 
that 20 GSN sites will be installed during 1990/91. 
GTA intends to extend coverage to the Arctic. 


Shared Messaging Services. Sixty-five federal 
departments and agencies now use the Government 
Electronic Messaging and Document Exchange Service 
(GEMDES), which replaced all GTA messaging and 
text communications services in 1989/90. GEMDES 
offers such enhancements such as French character 
support, binary file transfer capability, X.400 gateways, 
autodelivery to facsimile, enhanced directory, blind 
courtesy copy and document conversion. 


Reduced rates are offered over competitive services, 
as well as optional rate structures based on 
kilocharacters sent/received or connect-time. 


Government Voice Messaging Service (GVMS). The 
Government Telecommunications Agency signed a 
three-year contract with Time Communications Ltd. 
for the provision of GVMS in Vancouver, Toronto, 
Ottawa, Hull and Montréal. Approximately 5,000 
mailboxes were activated during the first year of 
operation. 
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Government Facsimile Communications Service 
(GFACS). The Agency is currently planning the 
development of a shared facsimile communications 
service, conforming to Canadian Standards Association 
(CSA) and CCITT standards. GFACS will provide 
facsimile store-and-forward and store-and-retrieve 
functions. 


Electronic Data Interchange (EDI). The Government 
Telecommunications Agency initiated the EDI 
Applications Project as its portion of a joint project 
with Supply and Services Canada (SSC) to study the 
potential use of EDI for government procurement. 
GTA is conducting a related pilot trial, and plans to 
offer EDI services to its clients. 


Mobile Satellite (MSAT) Service. The Government 
Telecommunications Agency will be the government 
service provider of MSAT, offering full discounted 
service in 1994, 


GTA Performance Measurement. Average annual 
growth of GTA revenues between 1984/85 and 
1990/91 is projected to be 8.2%. Revenues are 
projected to increase from $177 million in 1988/89 to 
$212 million by 1990/91. 


The government intercity network carried 48 million 
calls in 1988/89, up 14% over the previous year. The 
number of calls increased to 53 million in 1989/90. 


Between 1985/86 and 1988/89, GTA’s share of total 
annual government expenditures for voice and data 
services averaged 40.8%, increasing to 42.7% in 
1988/89. It is expected to increase to 47.2% over the 
period of 1989/90 to 1990/91. 


Government Telecommunications Network: GTN- 
2000 


GTN-2000 is a network architecture plan for evolving 
the existing GTN into a digital, intelligent network 
infrastructure designed to 


. improve the cost and performance of the 
existing GTN and departmental dedicated 
networks; 


introduce new common data-oriented network 
services; 


provide new network-wide enhanced voice 
communication services; 


serve as the network platform to provide access to, 
and network connectivity for, common enhanced 
services and departmental systems; 


extend network coverage to remote and under- 
served locations; 


promote competitive procurement. 


The GTN-2000 network architecture has two major 
functionally-layered components: the intercity network, 
and the intracity and access network. 


The intercity network will be a digital intelligent 
network, consisting of a digital high-bandwidth 
backbone transport network, a set of interconnected 
Intelligent Communications Nodes, and a network 
intelligence infrastructure serving the nodes for access 
signalling, network signalling, queries to network 
databases, and interfacing to applications processors 
and databases. 


Current GTN services are Centrex-based voice 
communication, analog and digital private lines, and 
packet-switched data. GTN-2000 will build on this 
base and offer the following new services: 


° digital channel services for data and voice 
applications; 

° basic switched services; 

° intelligent network services. 


The ACIM Telecommunications Architect Program 
Implementation Task Force agreed with the functional 
layering approach taken in defining GTN-2000’s 
principal layers. 


The task force was presented with a three-phase 
development plan for the intercity network, and 
recommended that GTA proceed with the first phase. 
The following activities have been initiated: 
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. development of a Request for Proposal for the 
competitive procurement of the Phase I services 
for late 1991 availability; 


‘ offering the Government Digital Channel 
Service (GDCS) as soon as possible in 1990; 


: planning a national Government Intelligent 
Networking Pilot for implementation by early 
199i 


The Government Telecommunications Agency and 
Bell Canada collaborated in the Bell Canada and 
Federal Government Integrated Services Digital 
Network (ISDN) Technology Trial from November 
1987 to November 1989. A joint committee was 
subsequently formed to develop plans for the National 
ISDN Trial/Government Intelligent Networking Pilot. 
A one-year trial will begin in the fall of 1990. 


Departmental Telecommunications 
Initiatives 


Several government departments were solicited to 
describe their departmental networks and how they 
have enabled them to improve program delivery. 


Atmospheric Environment Service: National 
Communications System 


In 1982, the Atmospheric Environment Service 
approved a major project to replace its 
communications networks with more efficient network 
services, resulting in the National Communications 
System. This system consists of two components: 

: the New Computer Communications System, an 
interactive system for collection and 
dissemination of low-volume alphanumeric 
weather data; and 


the Meteorological Satellite Information System, 
a high-speed satellite communications system 
which distributes meteorological charts and 
weather satellite imagery. 


The National Communications System will increase 
the reliability of weather information distribution, 
providing full redundancy. More information will be 
available to weather offices. The new network, 
including graphics workstations, costs the same in 1988 
dollars as the replaced system did in 1981 dollars. The 
capacity to deliver more products more quickly has 
been achieved at an effective lower annual cost. 


Senior Executive Network 


The Senior Executive Network links Deputy and 
Assistant Deputy Ministers across the Government of 
Canada and provides them with access to information 
of common interest. GEMDES is the service vehicle. 
Facsimile is also used to deliver certain types of 
information. 


In addition to messaging services, a range of 
government information is provided. Customized 
access to external and commercialized government 
databases will be provided, and new electronic 
government databases may be developed. 


The long-range goal is to develop a network that 
includes all federal government senior managers 
(approximately 4,500). 


Correctional Service Canada (CSC): Offender 
Management System 


The purpose of the Offender Management System is 
to automate CSC’s offender-related activities, from the 
admission of individuals into the federal penal system, 
to their release. It is based on a distributed 
architecture, in which databases are highly 
decentralized. 


Networks link over 200 geographically distinct sites. 
The long-term information technology plan includes 
migration of the application systems to a distributed 
processing environment, following the OMS example. 


The communications network consists of 10 Mbps 
Ethernet local area networks, which link local users to 
hosts, and X.25 Wide Area Network (WAN) facilities. 
Using the X.25 facilities, users access other hosts, 
CSC’s corporate computing centre or the computing 
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resources of other government departments or agencies. 


Correctional Service Canada approached GTA for 
assistance with the implementation of this network 
under the umbrella of GTA’s GPN service. CSC 
signed a Memorandum of Understanding with GTA 
for the provision of a Corporate Infrastructure/WAN 
service within the GPN. Implementation was 
completed in 1990. 


Industry, Science and Technology Canada (ISTC): 
3270 Network 


The 3270 Network provides access to a mainframe 
computer system which houses ISTC’s national 
applications. 


The 3270 Network provides services to Headquarters 

in Ottawa and ISTC Regional Offices located in each 
province and territory. The network also serves other 

government departments and agencies nationally in 31 
cies. 


Public access is provided to the Business 
Opportunities Sourcing System application. Companies 
throughout Canada, the United States and in some 
European countries use this system. 


Headquarters personnel are linked to the ISTC 
mainframe in Ottawa by local lines, while regional 
offices use packet-switched services. File transfers 
from the mainframe to microcomputers are extensively 
used. 


The 3270 network serves a dynamic environment 
where user requirements are constantly changing and 
increasing. The network is therefore continually 
modified. The network is constantly monitored to 
ensure efficient use and adequate throughput. 


National Research Council (NRC): CA*net 


Based on strong consensus in the research community 
and subsequent studies, NRC committed funding to 
establish CA*net, a backbone network designed to 
integrate domestic research networks and provide 
international communications. Network requirements 
were developed by NRC, ISTC, DOC and the user 


community. CA*net became operational in 1990. 


Researchers in universities, government and the 
private sector will be able to share information and 
facilities such as supercomputers, databases and 
software. 


CA*net initially will use 56 kbps leased lines, but will 
use T1 (1.5 Mbps) and higher-speed facilities as they 
become affordable. Protocols will conform to 
international standards. 


CA*net and the regional networks are cornerstones 
for future development of Canadian research 
networks. CA*net is also part of an ISTC feasibility 
study on very high speed networks. 


Revenue Canada Taxation (RCT): Tax Information 
Phone Service 


To automate enquiry responses, RCT introduced a 
national voice-data network called Tax Information 
Phone Service (T.I-P.S). It is a computer-based voice- 
response system that provides information to taxpayers 
through digitally-recorded human speech, capable of 
handling over one million calls annually. 


Each T.I.P.S. node consists of a personal computer- 
based Voice Response System (VRS) which answers 
calls, and a network interface machine which connects 
the VRS to RCT’s data network. 


With GTA’s assistance, a separate network on the 
GPN was established for monitoring the nodes and for 
telemaintenance and application support. 


The basic objective of T.L.P.S. is to maintain or 
improve service levels. Taxpayers receive some 
responses in less than one minute, versus an average 
time of over four minutes for telephone conversations. 
T.LP.S. adequately responds to most simple enquiries, 
freeing RCT personnel to resolve other problems. 


Supply and Services Canada: Software Exchange 
Service 


The Software Exchange Service (SES) reduces 
government expenditures by promoting the sharing of 
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government-owned applications software, information, 
documentation and related systems development 
between government departments. 


The SES stores information about available and 
required client software. A catalogue of sharable 
software is available on diskette or in printed form. 
Efforts are in progress to make all of the database 
information available through an electronic bulletin 
board. 


Government Telecommunications 
Expenditures Review 


Telecommunications Resource Expenditures 


Total government facility-based telecommunications 
expenditures declined in 1989/90 to just under $836 
million, a drop of 8.5% from 1988/89. This drop is 
due to a 25% reduction in capital expenditures. 
Telecommunications facility-based expenditures break 
down into operating expenditures (approximately 
60%) and capital expenditures (approximately 40%). 


Operating expenditures measured more than $500 
million in 1989/90, an increase of 6% over 1988/89. 
Capital expenditures accounted for $325 million, a 
decline of 25% from the previous year, largely the 
result of a major reduction in capital spending by 
Transport Canada. 


GTA Financial Activities 


The Government Telecommunications Agency 
recovered 46% of total government 
telecommunications service expenditures in 1989/90. 


The growth in cost recoveries for telecommunications 
services significantly exceeded total government 
expenditure growth for the same category. 


Approximately 8.6% of the $202 million recovered by 
GTA in 1989/90 was allocated to administration and 
overhead. Net profit amounted to $2.6 million. 


Expenditure Forecast 


Operating expenditures are forecast to grow by 
between 6 and 7% annually over the next few years, 
while capital expenditures are projected to grow by 
10.7% in 1990/91 followed by growth rates of 5.5% 
for the subsequent three years. Total expenditures are 
estimated to grow at between 6.3% and 8.3% over the 
next four years. 
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Introduction to Part I: Government 
Telecommunications Planning Framework 


The "Government Telecommunications Planning 
Framework" provides a broad analysis of the external 
and internal environments in which the government 
manages telecommunications. 


Chapters 1, 2 and 3 provide a review and analysis of 
technology, national telecommunications policy and 
regulatory developments, as reported by the 
Department of Communications. These © 
environmental factors are not limited to 
telecommunications management within the 
government: technological developments, increased 
competition and deregulation are factors which affect 
the telecommunications management and planning 
functions in all institutions. The government must 
establish a corporate approach to managing within this 
dynamic and often volatile external environment. 


In the Annual Review and Planning Framework for 
Telecommunications in the Government of Canada 
1986/1987, it was reported that the Treasury Board 
Secretariat, in conjunction with the Advisory 
Committee on Information Management (ACIM), had 
initiated a review of administrative policies related to 
the new information technology environment. Chapter 
4 discusses the resulting Information Management 
Policy, released by Treasury Board in June 1990, and 
briefly describes the substantive differences between 
new and superseded policies. 


Chapter 5, "Government Organizational Issues and 
Structures", includes discussions of major policy 
initiatives which are profoundly affecting the 
management function within the government, and 
which form the framework within which the new 
telecommunications management infrastructure will 
function. These initiatives include Increased 
Ministerial Authority and Accountability, Public 
Service 2000 and the Special Operating Agency model. 


Mutually reinforcing reports from the Auditor General 
of Canada and ACIM, both of which addressed the 
requirements for changes to the telecommunications 
management process within the government, are 
discussed. The ACIM report specifically 
recommended a new "collegial" telecommunications 


management infrastructure. This proposed 
infrastructure, which subsequently was endorsed by the 
Treasury Board Secretariat, also addresses many of 
the concerns independently raised in the Auditor 
General’s report. The progress to date in 
implementing the new management infrastructure is 
reviewed, and the dual role of the Government 
Telecommunications Agency (GTA) within it as the 
Telecommunications Architect and as common 
telecommunications services manager for the 
Government of Canada are discussed in the context of 
GTA’s new status as a Special Operating Agency. 


To complement the discussions of developments at the 
organizational and corporate levels, an update and 
review of the Treasury Board-sponsored 
telecommunications personnel occupational analysis is 
included. 


Chapter 6 briefly describes GTA common networks 
and services developments and plans, and includes 
selected performance measurement statistics. GTA’s 
Government Telecommunications Network 
(GTN)-2000 telecommunications network architecture 
plan for the evolution of the common Government 
Telecommunications Network is also discussed. The 
GTN-2000 plan, which has been endorsed by ACIM, 
will form the basis for the systematic evolution of the 
common government network. With guidance from the 
ACIM-sanctioned Telecommunications Advisory 
Panel, this common network will be designed to 
accommodate a variety of departmental applications. 


Consistent with the overall theme of the 1990 
Government Telecommunications Planning Framework 
and Review, several departments describe how their 
networks have enabled them to improve their program 
delivery, in Chapter 7, "Departmental 
Telecommunications Initiatives". 
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1. Technology and Related Developments 
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1.1 Electronic Data Interchange (EDI) 


Electronic Data Interchange (EDI) offers new ways of 
doing business, through computer-to-computer 
exchanges of business documents (for example, 
invoices, bills of lading, purchase orders) in standard 
formats, between different organizations. 


Strategic advantages, such as improved service and 
greater competitiveness, can be achieved by 
restructuring business operations with EDI. 


The basic difference between EDI and most 
automated approaches is that EDI permits the 
exchange of messages between computers, without the 
need to know what equipment or software is used by 
each partner in the transaction. This approach results 
in the following benefits: 


Improved Service: faster, more accurate flow of 
information between business 
partners through improved 
efficiency, leading to new ways of 
working together 


Cost Reduction: less paper, reduced inventories, 
less time consumed 
communicating, more accurate 
input, accelerated transaction 
processing, and "just-in-time" 
inventory approaches 


Greater realignment of functions and 

Effectiveness: resources within an organization to 
maximize the benefits of reduced 
administrative overhead. 


Electronic Data Interchange is designed specifically to 
exchange "semi-structured" information, such as 
business forms. In conventional operations, paper 
forms are processed by various support staff, mail 
handlers and managers. In an EDI environment, 


however, forms are handled by software. People start 
the process and input some of the information, but 
their "logging and tracking" role is significantly 
reduced, allowing companies to assign personnel to 
more productive roles. The direct 
computer-to-computer exchange of information 
minimizes data re-entry errors and document delivery 
time. 


Implementing EDI requires three basic technical 
components: 

° electronic communications facilities; 
standardized EDI messages; 

translation software to convert EDI messages to 
and from internal database formats. 


fo} 
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While the problems associated with EDI 
implementation appear to be primarily technical and 
simply a matter of obtaining agreement on standard 
messages, the major problems, in fact, are business- 
oriented. For example, agreement within industry 
sectors on standards for essential information 
elements presents a difficult challenge, as does the 
restructuring of business functions at the corporate 
level. 


Electronic Data Interchange will cause fundamental 
changes in how business is conducted, using 
computers, software, databases, and communications 
technologies to exchange business messages. It will 
offer significant cost savings when fully implemented 
and it will change the nature of organizations. 


Canadian Government Initiative 


Government leadership and participation in EDI 
development is actively encouraged by a number of 
public- and private-sector organizations. These 
organizations are concerned that the Canadian private 
sector will be negatively affected without active 
government participation. Common concerns are that 
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diverse approaches to EDI implementation have been 
undertaken and that neither EDI public policy nor 
industrial development issues are being adequately 
addressed. 


The EDI Council of Canada has suggested that an 
EDI Office be established within the Department of 
Communications (DOC) to act as a complementary 
federal government counterpart to the Council. The 
EDI Office would act as a focal point for liaison 
between industry and government, and would assume 
a role within the government that is similar to that of 
the Council: to promote greater understanding of 
EDI, including its benefits, potential applications, its 
impacts on business operations and structures, and its 
economic impact. 


The Department of Communications’ mandate 
includes fostering the efficient development, use and 
diffusion of communications technology. In broad 
policy terms, EDI is a key element in several of the 
strategic thrusts outlined in DOC’s Green Paper 
entitled Communications for the 21st Century, since 
EDI represents a true integration of computers and 
telecommunications. 


Other government organizations have expressed 
interest in participating: 

: Treasury Board Secretariat (TBS) would assume 
a leadership role, guiding the use of EDI within 
government and establishing an infrastructure to 
assist in formulating and promoting policies and 
procedures and in defining the standards to be 
used in government; 


Supply and Services Canada (SSC) and other 
operational departments would share the role of 
future users of EDI; 


The Government Telecommunications Agency 
(GTA) would fulfil the role of the carrier of 
EDI, since government EDI systems would 
efficiently use GTA’s new digital networks. 


The EDI Office 


The EDI Office (EDIO) will assist government and 
industry users to implement EDI across many fields of 


application. Thus, EDIO will act as the government 
coordinating agent for industry pilot projects. 

By working with national and international standards 
bodies and by monitoring international activities to 
assess different approaches, EDIO will be able to 
assess and develop Canadian strategies and policies 
for EDI. 


It will also work with DOC’s Canadian Workplace 
Automation Research Centre in the development of 
an EDI conformance-testing facility. 

The EDIO will promote the use of EDI by the 
government and by industry. Its role will complement 
that of GTA, which is the main carrier of government 
information. EDIO’s promotional and industrial 
development objectives would include bringing 
potential partners together. 


The EDI Office would also undertake a variety of 
activities to facilitate the exchange of information 
between industry and government in support of the 
adoption of EDI, including the following: 

° coordination of government information sessions at 
public forums discussing EDI; 


development of EDI strategies and policies; 
attendance at international meetings; 


funding of seminars, policy papers, strategy papers 
and reports to develop sharable EDI 
implementation information; 


creation of an electronic information exchange to 
provide access to information using EDI 
techniques; for example, the National Library of 
Canada’s EDI System could be used as a 
distribution mechanism for DOC data summaries; 


promoting EDI as a business tool. 


The EDIO would also act as the secretariat to the 
federal government EDI Users Group. 


Establishment of an EDI initiative within the federal 
government which is responsive to industry is similar 
to approaches in the European Economic Community 
and Great Britain. A strong federal presence in EDI is 
required if Canada is to be at the forefront of this 
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communications technology. 


Coordination in Government 


Departments interested in using EDI must develop 
solutions that meet their own needs and those of their 
partners. Coordination, therefore, is essential, since it 
is to the benefit of the government to develop EDI 
message systems which can be shared by all agencies. 


Business messages exchanged by government and 
industry are numerous and range from income tax 
forms to invoices, reports, and cheques. For example, 
Canadian businesses currently send the government 
one million forms a month to pay their contributions 
to income tax, the Canada Pension Plan, and 
Unemployment Insurance. Use of EDI would reduce 
government overhead and improve service to business. 


Within the government, TBS has recognized EDI as a 
key strategy for improving government purchasing and 
internal administrative and financial procedures. To 
prepare for an EDI environment, TBS has established 
and provides secretariat services for the senior level 
Advisory Group on EDI (AGEDID), which reviews and 
recommends EDI approaches for the government. The 
AGEDI includes representatives from several key user 
departments, such as SSC and Transport Canada. 
Under AGEDI are three EDI working groups: 
Finance, Standards, and Users. The Finance Working 
Group is chaired by the Office of the Comptroller 
General, the Standards Working Group is chaired by 
TBS, while Public Works Canada (PWC) chairs the 
Users Working Group. 


Pilot trials to test EDI messaging systems are planned 


by PWC, SSC, and GTA, with some involvement from 
industry. 


1.2 Fibre Optics 


Long-Haul Transmission: Near-Term Outlook 


Telecom Canada’s trans-Canada digital fibre optics 
light guide transmission system has been completed 
from the Maritimes to British Columbia. The system 


was inaugurated by the Prime Minister of Canada on 
March 13, 1990. 


Unitel Communications Inc. has submitted an 
application to the Canadian Radio-television and 
Telecommunications Commission (CRTC) to enter 
the long-distance communications market, which its 
expanding fibre optics would allow. 


The Synchronous Optical Network standard for fibre 
optic transmission equipment has continued to gain 
acceptance with vendors. The standard is based on 
multiples of the T3 bandwidth (equivalent to 672 DSO 
digital voice channels of 64 kbps each, yielding a total 
throughput of 44 Mbps): Optical Carrier OC-1, 51.84 
Mbps; OC-3, 155.2 Mbps; OC-12, 622.08 Mbps; and 
OC-48, 2.49 Gbps. 


Undersea fibre optic systems are currently the fastest- 
growing communications market in the world. Six 
trans-Atlantic networks, three trans-Pacific networks 
and two major systems linking Australia to Hawaii and 
Guam will be commissioned by 1996. 


Fibre optic systems do not experience the inherent 
delay that occurs in satellite communications. 
Moreover, undersea fibre optics facilities deliver the 
type of security that governments and large 
corporations require, and which satellite 
communications systems and coaxial cable cannot 
provide. 


Teleglobe Canada is participating in two trans- 
Atlantic systems: Trans-Atlantic Telecommunications 
(TAT)-8, which is currently installed, and TAT-9, 
which includes an undersea active branching 
multiplexer being built by MPB Technologies Inc. of 
Montréal. TAT-9 will provide five landing points (in 
Canada, the U.S.A., France and Spain) using only two 
active fibre pairs in the undersea cable. 


Long-Haul Transmission: Long-Term Outlook 


In a typical fibre optic system the signal is regenerated 
every 40 to 100 kilometres. This regeneration process 
includes several steps: detection of the relatively weak 
light signal, conversion of this signal into an electronic 
signal, amplification of the electronic signal and 
finally, reconversion of the electronic signal to a light 
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signal. The development of optical amplifiers, 
however, allows the direct amplification of light 
signals, without the need to convert the signal to 
electronic form. Using optical amplification and 
optical pulses of a specific shape, width and power 
level (solitons), distortionless light-pulse propagation 
over 6,000 kilometres with electronic regeneration has 
been demonstrated in the laboratory. Since a soliton 
light pulse can propagate in fibre without changing its 
shape, long-haul systems are feasible, operating at very 
high rates up to 100 Gbps. 


Local Loop: Long-Term Outlook 


In 1990, it appears likely that there will be significant 
prototype deployment of combined fibre for 
residential integrated voice, data, and video. The 
leading network architecture for these subscriber 
networks uses a passive distribution system with 
wavelength multiplexing. 


An ambitious project to integrate different 
transmission technologies within a single medium was 
launched in 1987 with the creation of the Consortel 
consortium, which consists of Canadian Voice Data 
Systems Inc. of Pointe Claire (an electronics 
manufacturer), Cogico Cable Television Company of 
Montréal, and Québec-Téléphone. The purpose of this 
association is to develop and test a wideband network 
carrying a range of services presently distributed on 
separate networks. Two experimental systems are 
planned, for residential and business subscribers 
respectively. Funding for the three-year project is $9 
million. Half of the funding will be provided in equal 
shares by the provincial and federal governments, 
while the other half will be contributed by the three 
private-sector partners. 


Community Antenna Television (CATV) Fibre Optic 
Systems 


Advances in laser light sources and optical amplifiers 
have considerably increased the practicality of using 
optical fibres in CATV distribution systems. 
Microwave subcarrier multiplexing has been used to 
transmit 60 to 120 FM video channels over a single- 
mode fibre. Single-mode fibre has considerably more 
information-carrying capacity than multimode fibre 


because there is only one path available through which 
light may travel. Several companies are developing 
Amplitude Modulated - Vestigial Side Band (AM- 
VSB) fibre optic links that will provide an even more 
cost-effective means of cable television delivery. AM- 
VSB signals are used by broadcasters and cable 
system operators for transmitting television programs 
over the air or through cable. In Canada, Rogers 
Cablesystems Inc. plans to install a backbone fibre 
optic network in Toronto. The application of optical 
fibre technology to CATV distribution will improve 
reliability and picture clarity. It will also provide cable 
television companies with the capability of delivering 
High Definition Television (HDTV) to residential 
subscribers in the future. 


Data Networks and Local Area Networks (LANs) 


CA*Net, a planned Canadian national data network, 
will operate at 56 kbps initially, and increase to 1.5 
Mbps. (See 7.5 for details.) 


In the U.S.A, the development of a supercomputer 
network operating at 3 Gbps is planned. 


The Fibre Distributed Data Interface (FDDI) fibre 
optic LAN standard will provide data communications 
at 100 Mbps. Canstar Communications has developed 
a 100 Mbps fibre optic network called SuperNetwork, 
which uses the proprietary HUBNET protocol 
originally conceived at the University of Toronto. 
SuperNetwork will also provide FDDI and Ethernet 
connections. Canstar Communications is developing a 
higher-speed version of the SuperNetwork LAN, which 
will operate at speeds in excess of 300 Mbps. 


Optical Storage 


A growing number of government and private-sector 
organizations have an increasing need for terabyte 
(trillion byte) data storage systems. Terabyte optical 
storage "jukeboxes" are available commercially. These 
systems use 150 14-inch WORM (write once, read 
many)-based optical disks. Vancouver-based CREO 
Electronics has developed an optical tape recorder 
which can store one terabyte of data on a single reel 
of tape. Optical tapes have the potential to be a lower- 
cost storage medium than optical disks, with a faster 
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access time. 


For smaller storage requirements, erasable optical- 
disk systems have been developed. Rewritable optical 
storage costs promise to be 100 times less than 
magnetic disk storage. 


1.3 Integrated Services Digital Network 
(ISDN) 


Introduction 


In 1988, the Minister of Communications released 
terms of reference for the Private Sector Advisory 
Committee on ISDN. This committee was formed to 
advise the Minister of Communications about the 
issues, options and recommended courses of action 
related to the implementation of ISDN in Canada. 


Public submissions were solicited. In turn, DOC 
invited written comments on the submissions. As a 
result of these activities, seven major areas of 
discussion were identified, all of which relate to 
narrowband ISDN. 


ISDN Implementation in Canada 


Based on international standards developed by the 
Comité consultatif international télégraphique et 
téléphonique (CCITT), ISDN will permit integrated 
local access to all telecommunications services and 
ensure compatibility between networks and terminals. 
The CCITT, however, permits flexibility in the 
development of national ISDNs. 


The Private Sector Advisory Committee on ISDN 
concluded that, in Canada, ISDN will evolve from the 
public telecommunications networks of the Canadian 
telephone companies, and from other carriers’ 
networks and private networks. 


Integrated access permitting simultaneous, two-way 
transmission of voice, data and image will generally be 
obtained through telephone companies’ copper local 
loops. Two access arrangements comprising "B" and 
"D" channels will be provided: basic rate (2B+1D) and 


primary rate (23B+1D). The B channels will carry the 
voice, data and image transmissions; the D channels 
will be used primarily for signalling. Basic and primary 
access will be provided by a group of network 
functions known as Network Termination 1 (NT1), 
located on the customer premises. Canadian interface 
standards for connecting ISDN- and non ISDN- 
compatible terminals to the NT1, and in turn, 
connecting the NT1 to the ISDN, will have to be 
developed. 


The establishment of a minimal set of "bearer" 
services is fundamental to the evolution of ISDN. 
These bearer services provide underlying transport 
connections for digital end-to-end transmission 
between ISDN connections. They will initially be 
limited to 64 kbps. 


As ISDN evolves, interconnection between ISDNs and 
other public and specialized networks will be 
necessary to ensure continued provision of existing 
services. 


Major Areas Identified in DOC’s Public Consultation 
Process for Review by the Private Sector Advisory 
Committee on ISDN 


i. Network Termination 1 Ownership. The NT1 is the 
group of network functions which provide standard 
basic and primary rate access to ISDN exchanges 
or switching nodes from customer premises. It was 
recommended that the customer have the option of 
owning the NT1 or obtaining it directly from the 
carrier. 


Since ISDN trials are underway and several 
carriers have indicated that they will file ISDN 
tariffs in 1990, network interface standards are 
urgently required. These standards must 
incorporate Canadian, North American and 
international requirements. 


The Canadian Standards Association (CSA) 
Steering Committee on Telecommunications 
(SCOT) was mandated to serve as the standards- 
writing body for ISDN in Canada. The report 
recommended that SCOT proceed on an urgent 
basis to develop interface standards for the basic- 
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rate and primary-rate accesses, with 
consideration given to delaying commercial 


introduction of ISDN services until the standards 


are adopted. 


Currently, GTA and Telecom Canada are 


collaborating on a national ISDN field trial (see 


"ISDN Evaluation" section under 6.2). In 
addition, all Telecom Canada member 
companies (with the exception of Island 
Telephone Company) are conducting internal 
trials. Telecom Canada is also working with 
Teleglobe Canada to secure an overseas trial 
partner, and is currently in the discussion stage 
with American Telephone and Telegraph 
(AT&T) to develop a Canada-U‘S. service trial. 


Bell Canada plans to file tariffs with the CRTC 
in the last quarter of 1990 for ISDN basic rate 
access. This service, which will likely offer a 
leased package for interfaces, will permit 
customers to own the NT1 network terminating 


device. All other Telecom Canada members plan 


to file ISDN tariffs in 1991 for commercial 
service in 1992. 


li. Network Interconnection. The Private Sector 
Advisory Committee believed that ISDN will 
permit the maintenance of present levels of 


competitive network and services interconnection 


and enable further interconnection, if permitted 
by regulation. 


ISDN will provide integrated multi-purpose 
connection to competing public ISDNs using a 
single access. Non-discriminatory access 
availability and pricing will be necessary to 
ensure that no carriers compete at a 
disadvantage. Service function identifiers and 
carrier identification codes will therefore be 
necessary to differentiate services and facilities 
on the single access. 


iil, Enhanced Services. Current regulations have 
been developed by the CRTC and apply to the 
federally-regulated common carriers. With the 
intelligence of ISDN, the demarcation between 
basic and enhanced services may be more 
difficult to determine, requiring redefinition of 
basic and enhanced services. Moreover, 


regulatory bodies may have to determine how 
enhanced service providers are permitted to use 
network intelligence to ensure that they can 
provide services fully competitive with those of the 
carriers. Possible solutions could include requiring 
carriers to unbundle network services and facilities 
tariffs and disclose more information about their 
network plans. 


iv. Private Line Services. During the development of 


ISDN standards by the CCITT, the concern was 
expressed that some administrations may use ISDN 
implementation as justification to discontinue 
dedicated private line services. CCITT therefore 
recognized in its standards the need to provide 
these services. Business users have continued to 
insist that carriers continue to provide dedicated 
separate local loops and intercity circuits, believing 
that virtual private line services may be imposed on 
users, compromising requirements for highly 
reliable, secure fully-dedicated private line 
facilities. 


The advisory committee determined that carriers 
will continue providing dedicated facilities as long 
as market demand exists. Virtual private line 
services, however, may provide cost-effective 
alternatives in some cases. 


Tariffs. Regulatory authorities must strike a 
balance between the requirement to ensure 
maximum competition where it has been 
introduced, and the need to ensure universal access 
to basic, affordable telecommunications services. 


A number of key considerations must be taken into 
account in determining rating principles and tariffs 
relating to the introduction of ISDN: 

° ISDN should not result in a change from value- 
of-service to cost-based pricing for basic 
telephone service. 


° ISDN rates should be cost-based and 
unbundled. 


ISDN rates should not discriminate on the basis 
of type of information transmitted, except 
where provisioning costs differ. 
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Migration of business customers to ISDN 

integrated access should not be allowed to 
adversely affect the residential subscriber 

costs. 


vi. | National Standards. Four standards issues with 
national dimensions were considered: 


a. voluntary national standards which are 


needed immediately; 


It was agreed that interface standards for 
connecting ISDN-and non ISDN-compatible 
terminals to the NT1, and in turn, connecting 
the NT1 to the ISDN fall into this category. 
This was discussed in conjunction with NT1 
ownership. 


conformance testing; 


It was recommended that a national 
voluntary conformance testing capability be 
established -- with reciprocal international 
agreements -- to assist Canadian equipment 
suppliers and manufacturers to develop and 
produce ISDN equipment that is competitive 
domestically and internationally. 


The Canadian Interest Group on Open 
Systems (CIGOS), in conjunction with DOC, 
has produced a comprehensive report on the 
scope of the facilities required for 
conformance testing in Canada. CIGOS has 
approved a private sector project proposed 
by IDACOM Electronics Ltd. of Edmonton 
for the establishment in Vancouver and 
Montréal of facilities for conformance 
testing of Canadian open systems. These 
facilities have been implemented in 
collaboration with the Universities of British 
Columbia and Montréal respectively, with 
funding from the federal government, as well 
as the provinces of British Columbia and 
Québec. 


disclosure of carriers’ network plans; 
the institution of a body to oversee the 


development of technical network 
interconnection standards. 


=" 


It was determined that the last two of these would 
best be dealt with in the regulatory process. 


Three CSA standards were published in June 1990 
for ISDN basic rate access based on CCITT and 
American National Standards Institute (ANSI) 
standards. A national standard for primary rate 
access should be available in early 1991. 


The Terminal Attachment Program Advisory 
Committee (TAPAC) issued ISDN network 
protection standards in 1990. As a result, common 
carriers wishing to introduce ISDN network 
services which require new terminal-to-network 
interfaces must now provide sufficient information 
to TAPAC to enable terminal providers to build 
compatible equipment. 


. National Policy. The majority of committee 


members believed that ISDN should be 
implemented on a national basis, and that it should 
be considered as part of a national economic 
strategy to enhance the efficiency and 
competitiveness of Canadian industry domestically 
and internationally. Accordingly, the committee 
urged that measures be instituted to ensure the 
following: 


° comparable levels of network interconnection in 
all jurisdictions of Canada; 


° national standards for provision of basic- and 
primary-rate access and ownership of NT1; 


° implementation of a minimal set of ISDN 
capabilities nationally. 


To achieve objectives relative to competition for 
the implementation of ISDN as established in the 
committee’s terms of reference, it was 
recommended that mechanisms be established at 
the federal and provincial levels to permit ISDN 
implementation on a national basis, while ensuring 
affordable universal basic telecommunications for 
all Canadians. 
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Canadian ISDN Interest Group 


The Canadian ISDN Interest Group (CIIG) was 
established in June 1990 to provide existing and 
potential Canadian ISDN users with the opportunity to 
contribute to the development of ISDN technology 
and standards. A general membership meeting was 
held in Toronto in November 1990. 


1.4 Radio Communications: Stationary 
High Altitude Relay Platform 


The Stationary High Altitude Relay Platform 
(SHARP) is a light microwave-powered, pilotless 
aircraft. SHARP is powered by microwaves beamed 
from the ground, having no internal power source, fuel 
or pilot. 


The entire underside of the aircraft is covered with 
thousands of printed circuit antennas (rectennas). 
They capture the microwave signal and convert it into 
direct current for powering the platform’s electric 
motor and payload. With this effectively limitless 
supply of energy, SHARP can stay aloft for six months 
to a year, landing only for scheduled maintenance. 


Researchers at DOC’s Communications Research 
Centre and their industry and university partners have 
been developing the SHARP concept and technology 
since the early 1980s. In September 1987, a lightweight 
1:8 scale prototype achieved the world’s first sustained 
flight by a microwave-powered aircraft. 


When commercialized, SHARP will provide new and 
expanded services, such as direct broadcast television, 
mobile telephone services, broadband data services, 
atmospheric monitoring, radar surveillance and remote 
sensing. Many of these services will be available in 
areas not served by satellite or terrestrial networks. 


The commercial version of SHARP will have a wing 
span of 40 metres, but will weigh only 1,000 kilograms, 
as it will be built of composite materials such as 
kevlar, carbon fibre and foam. 


SHARP will circle at an altitude of 21 kilometres -- 
about twice as high as commercial aircraft now fly -- 


and relay radio signals over a terrestrial area of up to 
600 kilometres in diameter. 


On the ground, generators will supply electricity to 
dish-shaped antennas arranged in a field 
approximately 100 metres in diameter. Power will be 
beamed up to the platform as microwave energy. 


The underside of the aircraft itself will be covered 
with 140 square metres of rectenna surface. Fifty- 
thousand rectennas will produce 50 kilowatts (kW) of 
available power. To fly at its maximum speed, SHARP 
will require only 30 kW, the balance of power being 
available for the payload’s electronic systems. SHARP 
thus will have more power than a communications 
satellite, and, unlike current satellites, it can be 
refitted with new payloads to serve changing needs. 


SHARP will cost about $20 million, while the average 
communications satellite costs more than $100 million. 
Regularly maintained, the platform will last ten years, 
operating at a cost of about $2 million a year 
(including ground stations). SHARP will complement 
terrestrial and satellite networks in Canada, leading to 
new Canadian business opportunities and new and 
expanded services for consumers. 


Applications 


SHARP will function similarly to a communications 
satellite, overcoming both the range limitations of 
ground-based systems and the transmission delay and 
power limitations of satellite systems. 

It will allow efficient use of the radio spectrum: 
several platforms will be able to use the same 
communications channel without interfering with each 
other. 


Telephone and Radio. SHARP will broaden the range 
and scope of mobile telephone and radio services, 
particularly to rural and remote areas where these 
services are not currently available. Researchers also 
envision extending cellular services (now available only 
in and around major urban centres) to less populated 
areas. Rural telephone subscribers could benefit from 
an expanded range of more affordable services, such 
as instant availability and private lines. 
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With its extended range capability, SHARP can 
provide reliable high-quality radio communications 
services to such offshore users as fishing and 
exploration vessels, as well as commercial shipping. 


Paging. Wide-area paging will be possible: messages 
will be transmitted from a central office to subscribers 
located anywhere within SHARP’s 600 kilometre 
footprint. 


Data Services. Affordable broadband services such as 
computer communications, video teleconferencing and 
Computer-Aided Design/Computer-Aided 
Manufacturing (CAD/CAM) data transmission could 
be offered. 


Broadcasting. SHARP could become a "superstation", 
broadcasting high-quality regional FM-stereo and 
television programs. 


Subscribers will be able to use small residential 
antennas to receive up to 24 low-cost direct-to-home 
television channels. SHARP will also offer a 
commercially-viable HDTV delivery system for 
subscribers with appropriate equipment in both urban 
and rural areas. 


Other possible applications include surveillance, 
environmental monitoring, remote sensing and 
navigation. 


Development and Commercialization 


The Communications Research Centre is planning a 
half-scale model that will be able to fly at an altitude 
of five kilometres. It will demonstrate SHARP, 
validating the concept of providing broadcasting, 
telecommunications and atmospheric monitoring 
services from a platform circling at high altitude for 
sustained periods. Research and development will 
continue in parallel with the development of 
regulatory policy. 


A cooperative program with industry, government and 
university participation is being pursued for further 
development and commercialization of SHARP. 


1.5 Radio Communications: Technology 
and Market Trends 


The Department of Communications prepared a 
report entitled Market and Technology Trends in Radio 
Communications. The report was prepared using 
existing literature and two contract studies in which a 
number of interviews were carried out with 
representatives of the radio manufacturing and 
services industries, related associations and industry 
observers. 


Developments in the electronics industry over the last 
two decades have resulted in a number of significant 
enhancements to basic radio communication: 
miniaturization, price reduction, cellular services, 
software-enhanced calling services and the integration 
of data transmission with data processing. These 
enhancements, in turn, have created new demand for 
products and services that rely on radio 
communication links. 


The domestic market for radio communication 
products and services, such as cellular telephony and 
paging, has experienced significant growth. In the 
short term (5 years), the following developments are 
expected: 


° The overall demand for mobile radio 
communications services, including paging, mobile 
radio, cellular telephony and mobile data 
communication, will continue to increase by 10 to 
20 percent per year. The demand for radio 
communications products will continue to be 
strong, but product demand will be lower than 
services demand. Much of the growth in demand 
for products and services will be concentrated in 
the cellular mobile and paging segments, with 
business accounting for most of the demand. 


° The point-to-point and point-to-multipoint 
telecommunications market will be flat. While 
radio will maintain its present share of this 
segment, wire and cable will continue to satisfy 
most requirements. 


° Two-way radio will continue to be an important 
communication medium for industry users, with 
applications in commercial transportation, military 
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and frontier industries, but opportunities for 
growth are limited to economic expansion and 
the adoption of incremental improvements in 
technology. 


5 Regulatory constraints will control the 
application of radio to existing and new 
communications requirements. 


Adoption of Mobile Communication Products and 
Services 


Awareness of the benefits of mobile communication 
has been stimulated by publicity surrounding the 
cellular mobile industry. This increased awareness, 
coupled with new spectrum availability and declining 
prices for mobile communications products, has 
resulted in increased demand for mobile 
communication services. While both business and 
personal users value mobile communication, the 
products and services are still priced generally within 
reach of business only. 


The most significant growth in demand has occurred 
in cellular mobile telephony (which has the highest 
demand rate) and paging. There were an estimated 
375,000 cellular subscribers in Canada in the first 
quarter of 1989. This total is expected to increase to 
almost 500,000 by the end of 1990. By the year 2000, 
one industry forecast estimates that there will be over 
3.5 million cellular subscribers in Canada, representing 
over 10 percent of the population. 


Subscriptions for paging services in the United States 
have been increasing at an average annual rate of 26 
percent since 1972, totalling approximately 6.5 million 
in 1989. Canada lags slightly behind the United States; 
the Canadian 1989 subscriber base for pagers was 
approximately 500,000. Growth in Canada is expected 
to remain strong, ranging between 15 and 20 percent 
per year over the short term. 


Mobile Radio Products and Services 


The range of products, services and features for 


mobile radio, paging and cellular telephony continues 
to expand. 


Radio communication can already support mobile 
facsimile machines and portable computers. Dedicated 
networks are offering public data transmission 
services. One Canadian company is pioneering 
underwater mobile communications products, while 
other Canadian and international companies are 
developing wireless local area voice and data 
networks. 


The paging industry saw the introduction of the 
alphanumeric display in the mid 1980s. By 1990, 
paging service suppliers will offer optional information 
and text messaging services, such as current stock- 
market data or sports scores. The range of in-house 
paging services is expanding to include integration 
with building or process control systems. 


Cellular mobile telephony now includes features such 
as call forwarding, call waiting and three-way 
conferencing. 


Mobile Data Communication Products and Services 


The use of radio for data transmission has generally 
been confined to fixed-location installations, such as 
private data networks and industrial radio telemetry. 
Mobile data transmission has penetrated only a small 
number of market segments, such as the taxi and 
police vehicle segments. 


Among the barriers to growth in mobile data 
communications have been the lack of a public data 
communications network and the shortage of 
terminals tailored to user needs. The mobile data 
communications industry has experienced some growth 
in European markets where these barriers have been 
reduced. Canadian service suppliers, such as Cantel 
and BCE Mobile, are taking steps to remove these 
barriers in Canada by establishing public radio data 
networks. 


Compared to mobile voice communications, the 
market for mobile data is fairly small. The most 
noteworthy development in this area is the recent 
emergence of two public networks: MobiData and 
Mobitex. Their combined customer base is expected 
to grow from 6,000 in 1990 to as many as 30,000 by 
1992. This will represent less than five percent of 
cellular voice customers. 
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Other Market Segments 


In addition to serving mobile users, radio can be a 
reliable, low-cost alternative to wire or cable in some 
fixed applications. To the extent that technology and 
regulations permit, radio has made inroads into 
telecommunications markets traditionally served by 
wire and cable. B.C. Tel, for example, is using radio to 
provide telephone service to remote subscribers, 
replacing rural telephone lines. Similarly, Bell Canada 
uses radio equipment to provide wireless feeder loops. 
AGT uses the IMM/Microtel digital radio telephone 
for provision of basic telephone service to subscribers 
in Etzikom, Alberta. 


Some industry estimates are that up to five percent of 
Canadian subscribers could be economically served by 
radio telephony. Fixed-point to multipoint radio 
technology, rather than cellular technology, is more 
economical for wireless telephone links, since the 
former uses directed signals and does not require cell- 
to-cell hand-off capabilities. Fixed-point to multipoint 
technology will therefore likely be dominant in 
providing wireless communication to stationary 
subscribers. 


The use of radio to replace wires is also being 
considered for plant, office, residential and public 
applications, such as wireless LANs and wireless 
private telephone switches. The elimination of wires 
results in greater convenience and flexibility: radio 
links for industrial and commercial in-house voice and 
data communication could eliminate costly, time- 
consuming rewiring required by frequent moves and 
changes. 


One Canadian company, Telesystems SLW, is 
pioneering the use of spread-spectrum technology for 
wireless LANs. In 1988, Telesystems became the first 
company to be authorized by the American Federal 
Communications Commission to market a local area 
transceiver using this technology for connecting 
terminals within buildings. Several companies are 
actively developing such products as a result of the 
FCC’s having opened parts of the radio spectrum to 
spread-spectrum devices in 1985, without requiring 
user licences. 


Although some industry participants remain skeptical 
about spread-spectrum technology, there appears to be 


a strong demand for cost-effective, wireless local voice 
and data networks. Opportunities for this type of 
network, however, appear to be very limited in 
Canada, due to the inability of this technology to 
provide truly mobile two-way access, and the 
acceptance of cellular telephony among mobile users. 


More Spectrum-Efficient Products and Services 


Equipment and service suppliers are attempting to 
develop products and services that use the limited 
spectrum more efficiently. The introduction of digital 
technology in cellular mobile voice telephony in 1991 
will likely increase the number of subscribers per 
channel, increasing efficiency in the longer term. 
Similarly, digitally-trunked voice radio systems have 
more capacity per channel than conventional, non- 
trunked radio systems. 


Data communication can contribute to spectrum 
efficiency by reducing the need for voice 
communication; it can also improve operational 
efficiency. For example, data communication typically 
allows taxi companies to service five times as many 
vehicles per channel as voice communication. 


Industry Roles 


Improvements in product quality and reliability, 
increased automation in manufacturing, the 
introduction of surface-mount technology and 
miniaturization are reducing the role of service and 
repair in the radio communications industry. At least 
one major Canadian manufacturer of terminal 
products no longer operates repair facilities, 
suggesting that these products have become "throw- 
away" technology. If wireless communications are 
accepted in building applications, wiring and systems 
installation could also decline. 


In the longer term, market and technology forces will 
likely expand the penetration of radio communications 
to the extent that spectrum availability allows. 
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Advanced Mobile Communications 


Customer service has emerged as a significant means 
of differentiation in the business marketplace. 
Communication is essential to improved service and 
efficiency. Many electronic communication and data 
processing tools found in the office may therefore 
become available to travelling employees. 


Personal Communications and the Consumer Market 


Advances in technology will continue to reduce the 
size and price of portable communications equipment, 
eventually bringing personal communication to the 
consumer market. Some industry participants believe 
that terminal costs of $300 and service costs within 30 
percent of current telephone charges are required 
before this can occur. Personal communication 
service will be commercially introduced in England in 
1992 by three operators who have already been 
licensed for the service. 


Diminishing Differences Between Distinct Segments of 
the Communications Industry 


The versatility of emerging radio communications 
technologies will give service and product suppliers the 
opportunity to integrate previously distinct services. By 
the mid 1990s, portable telephones will likely be small 
and easily carried. One communications device will 
probably provide both paging and telephony. It may 
ultimately be used to access the wire lines through 
radio base stations located in the home and office. 


One multi-purpose terminal and one access number 
could then support basic telephony, paging and 
cellular service. This will require the development of 
industry standards and regulations and the emergence 
of a "systems approach" to harmonize services. 


Niche Markets and Specialty Applications 


Opportunities in niche markets such as radios 
approved for hazardous environments, underwater 
communications units and combined very high 
frequency/high frequency (VHF/HF) systems for 
shipboard applications will continue to be terminal- 


driven. Since these markets will be less sensitive to 
economies of production, they will continue to offer 
market opportunities. 


Canadian companies are established internationally in 
a variety of radio communications markets, including 
cellular telephony, radio telephony, mobile data 
terminal production and systems engineering. 
Canadian companies also appear to be in the forefront 
of the emerging field of wireless LANs. 


1.6 Satellite Communications: Mobile 
Satellite (MSAT) 


Mobile Satellite (MSAT) was conceived by DOC to 
satisfy national requirements for improved public and 
government mobile communications, particularly in 
rural and remote areas. MSAT is a satellite 
communications system for the provision of two-way 
voice and data services to domestic terrestrial, marine 
and aeronautical mobile stations. It will provide all 
areas of Canada with direct satellite links to public 
and private mobile radio systems and the public 
switched telephone network (PSTN), improving public 
safety and creating a more hospitable environment for 
economic development in rural and remote areas. 


The Department of Communications has been 
planning MSAT for more than ten years in 
cooperation with Telesat Canada, Telesat Mobile 
Incorporated (TMI), the telecommunications industry, 
provincial and federal departments, communications 
equipment suppliers and prospective users. 


The MSAT space component will be owned and 
operated commercially by TMI, following the planned 
satellite launch in late 1993 or early 1994. 


The Satellite System 


The initial system will use one Canadian satellite to 
provide service to all of Canada. Canada’s MSAT 
system and a similar American system serving the 
United States will provide mutual system back-up. 
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Telesat Mobile Inc. will manage the satellite system 
from a terrestrial central control station. TMI will 
provide several gateway stations for interconnection to 
the PSTN, as well as several hundred base stations to 
connect headquarters locations of MSAT users. 


As many as 150,000 voice and data mobile earth 
terminals will be able to use the first-generation 
system. These terminals will be about the size of 
current mobile units, using small roof-mounted 
antennas. Smaller, lighter terminals will be carried on 
foot. Mobile units will communicate in the L-Band 
(1500-1700 MHz), while up and down links between 
the satellite and gateway stations will use 12 and 14 
GHz respectively. 


MSAT Services 
MSAT will provide two major categories of service: 


iy data communications services such as two-way 
messaging, position reporting and text transfer: 


Subscribers with mobile data units will be able 
to exchange and process information with 
remote computers via portable video terminals. 
Moreover, MSAT will be able to collect data 
transmitted from remote monitoring and alarm 
devices and send commands to automated 
control stations. It will also be able to transmit 
broadcast weather forecasts and agricultural 
information to any location in Canada. 


Transport operations could be enhanced by an 
auto-locating feature, providing continuous, 
automatic updates to dispatch centres. MSAT 
could also provide nation-wide paging services. 


il. interconnected and non-interconnected mobile 
radio for voice communications: 


Voice and data could be used in conjunction to 
provide additional service enhancements. 
MSAT Service in the Government of Canada 


The federal government has allocated $176 million to 
support MSAT. Of this amount, $126 million is 


reserved for the purchase of MSAT services to satisfy 
urgent government needs. These costs will be 
recovered from departments who subscribe to the 
service. TBS has reserved $50 million for technology 
development, communications trials and 
management. 


The Government Telecommunications Agency will 
manage MSAT services for the federal government as 
the sole service provider for federal departments and 
agencies. 


Development and Commercialization 


The Department of Communications continues to 
provide support for the development, testing and 
implementation of the MSAT system for commercial 
operation by TMI, through the following activities: 

° continued development of antennas, modulation 
and voice-coding techniques; 


implementation of an industrial strategy for 
ground-terminal development and spacecraft 
subsystems; 


planning, coordination and implementation of a 
program of pre-and post-launch voice and data 
demonstrations and trials; 


° definition and development with industry of service 
offerings to meet a variety of MSAT applications; 


° development of policies and initiatives including 
equipment standards, type-approval procedures, the 
licensing of ground and space equipment and 
licensing fee structures; 


° management of cooperative arrangements including 
government funding and the development of 


program submissions to TBS; 


° dissemination of information to the public. 
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1.7 Satellite Communications: Long-Term 
Strategy 


During the last several years, significant events have 
affected the satellite communications industry and the 
telecommunications and broadcast industries which 
use satellite services. These events include the large- 
scale adoption of fibre-optic distribution technology by 
most public-switched networks in the developed world; 
significant delays in satellite communications 
development caused by the American Space Shuttle 
Challenger disaster and a number of other American 
and European launch failures; and the evolution of 
three well-defined and competitive telecommunications 
trading blocks: 


‘ Canada and the United States 
‘ Europe 

Japan and the Pacific Rim. 

To ensure that Canada is well-served domestically and 
that it expands its position in the international satellite 
communications market, DOC is developing a Long- 
Term Satellite Communications Strategic Policy. 


A study co-sponsored by DOC, the Canadian Space 
Agency, Spar Aerospace Limited and Telesat Canada 
was commissioned to develop strategic elements and 
to formulate recommendations for strategic 
approaches to meeting the objective of enhancing 
Canada’s position in the international satellite 
communications market. The study also identified 
technology trends, uses and requirements of Canadian 
and international satellite communications markets, up 
to the year 2010. 


Future Technology and Market Assessment and 
Analysis 


All manufacturing and service sources surveyed 
concurred that new development for terrestrial- and 
satellite-based telecommunications would be market- 
driven, based on clearly-identified applications which 
fully exploit new technologies. In addition, Canadian 
and international regulatory environments were 
expected to have major impacts on the viability of 
satellite communications. 


These sources also agreed that government and 
universities must conduct applied research which will 
provide source knowledge for the future technological 
developments necessary for Canada to remain 
competitive. 


Nine applications were classified in identifying future 
telecommunications satellite markets and technologies. 
The following conclusions were drawn from the 
analyses of those technologies which will most likely 
be used in satellite networks and in terrestrial and 
satellite distribution systems. 


One-Way Video Networks. Television distribution to 
terrestrial transmitters and direct to home will remain 
the dominant applications in all three trading blocks. 


Public-Switched Point-to-Point Voice, Data and ISDN 
Networks. Internationally, terrestrial fibre optics will 
be the main distribution medium of public-switched 
point-to-point voice, data and ISDN networks. 
However, some use of satellite technology is 
envisioned in all three trading blocks for the purposes 
of, for example, service restoration in North America, 
and network back-up and light-route servicing in 
Japan and Europe. 


Private Point-to-Point Voice and Data Networks. 
Deregulatory thrusts in Canada, Europe and Japan 
will likely encourage the development of private 
networks and the use of satellites to overcome rights- 
of-way and other problems. On-board switching 
requirements of private networks will likely be less 
sophisticated than those of common carrier networks. 
Private systems will probably be the catalyst for 
development of point-to-point satellite networks. 


Public-Switched Point-to-Multipoint Interactive (Two- 
Way) Networks. Significant technology development of 
hubless (switching and processing in satellite), high- 
capacity (at least 2 Mbps), mesh-network, Very Small 
Aperture Terminal (VSAT) systems in North America 
will occur. Satellite-based hub-switching and network- 
management systems will require innovative 
technological approaches. 


Private Point-to-Multipoint Interactive Networks. The 
same comments as for public-switched point-to- 
multipoint interactive networks apply, except that star 
networks will likely predominate, due to centralized 


sr 


Government Telecommunications Planning Framework and Review 


Technology and Related Developments 


Satellite Communications: Long-Term Strategy 


a eEeeEeeEeEeeeeeSSSSFSSSSSSSSSSSSSSSSSSSSeeeeEeee 


head offices. 


Private Point-to-Multipoint One-Way Data and Audio 
Distribution Networks. The satellite technology used is 
essentially mature, thus little development is expected. 


Mobile Networks. Cellular systems, dedicated mobile 
voice and data networks and one-way paging networks 
can all be considered for terrestrial, maritime and 
aeronautical services. There will likely be a major 
technological thrust in satellite-based mobile personal 
communications. 


Only the Maritime Mobile Service uses satellite 
communications to any great extent. However, lower- 
cost equipment will be required to meet new 
International Maritime Satellite Organization 
(INMARSAT) standards for smaller vessels. 


Aeronautical mobile communications has been 
dominated by terrestrial technology, despite gaps in 
coverage for air traffic control and private and public 
communications over the oceans. More of these 
applications will be carried out by communications 
satellites, requiring technological advances in the space 
and airborne segments. 


While specific market niches exist for satellite 
communications such as long-distance data and service 
to remote areas, there will be considerable terrestrial- 
based competition in the terrestrial mobile market. 
The first domestic mobile satellites in the 
Canadian/American MSAT system are scheduled for 
launch in 1993. Considerable technology development 
is required, particularly in ground segment equipment. 


Data Collection Networks for Space-based Sensors. 
Earth stations currently receive data from military and 
civilian remote-sensing satellites that store data in on- 
board recording machines. Data can be transmitted 
only while the satellites are in the earth station’s "field 
of view". Inter-orbit links will likely replace this 
function, thus providing real-time access to data. 

New transponders, antenna and tracking technology 
will likely be required. 


Data Collection Networks for Ground-Based Sensors. 
This application is almost entirely terrestrial-based, 
except for some meteorological satellite applications. 
This trend is expected to continue, although satellites 


will likely be more cost-effective, flexible and 
adaptable in many cases. Minor modifications to 
VSAT networks will be required, but no new 
technology is needed. 


Satellite Communications Market 


The satellite communications market will probably 
develop primarily in the following general applications 
areas, in descending order of potential international 
marketshare: 


° distribution of television (HDTV and Standard 
Definition) and audio signals in point-to-point, 
point-to-multipoint and broadcast modes; 


point-to-multipoint one-way (from hub) and two- 
way distribution of data, analog and digital voice, 
and analog and digital video serving specialized 
information services, business video, and voice and 
audio services markets; included are current VSAT 
and future hubless VSAT networks, and hybrid 
space-terrestrial networks for load-sharing, 
diversity and restoration; 


° mobile satellite services including maritime satellite 
services; aeronautical satellite services for 
navigation, trans-oceanic communication, private 
and public messaging; voice and data terrestrial 
satellite services; and worldwide personal mobile 
communications in maritime, aeronautical and 
terrestrial modes; 


° point-to-point, light-to-heavy trunk 
telecommunications services, integrally 
interconnected to public-switched voice and data 
networks, for load sharing and trunk restoration; 


° inter-satellite links providing service to the remote 
sensing industry and for international point-to- 
point, heavy-route video, voice and data traffic. 


It was recommended that satellites be developed 
which can carry multi-purpose payloads and are 
capable of in-service priority modification. 
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Key Elements of Long-Term Satellite 
Communications Strategy 


It was clearly established that satellite communications 
is a future strategic thrust of all three trading blocks. 
Eleven key strategy elements were therefore 
recommended in order to maintain and improve 
Canada’s competitive international position. These 
elements included recommendations for government 
funding and sponsorship of a series of projects, 
telecommunications policy and regulatory 
recommendations, and recommendations for 
government-sponsored research and acquisition and 
contracting policies. 


Government Sponsorship of Projects Related to 
Satellite Communications 


Among the key elements of a comprehensive 
Canadian strategy was the recommendation that the 
government undertake a series of projects aimed 
specifically at satellite communications. 


Four programs were suggested as alternatives for a 
government-sponsored payload. These programs were 
subjected to a cost-benefit analysis and evaluated 
against other policy criteria. Outlined below, they are 
ranked in decreasing order of preference for inclusion 
in a long-term satellite communications strategy. 

I Personal communications satellite service 
payload aimed at overcoming some current 
inhibitions to the use of the Ka-Band (20 to 30 
GHz) for this type of application. 


A ku-band (12 to 14 GHz) hubless VSAT 
payload with at least T1 capability operating 
with earth stations of 1.2 metre maximum 
diameter. This payload would be aimed at both 
private- and public-sector business data and 
digitized voice markets, with potential capacity 
for business video and Canadian military 
applications. Traffic management and switching 
in the satellite would eliminate the need for an 
expensive VSAT hub and the double-hop 
requirement for remote stations communicating 
with each other. 


° 


An inter-satellite data relay payload, in a joint 
venture with either NASA or the European Space 
Agency, to further the competitiveness of 
international satellite point-to-point trunks by 
eliminating double hops and associated delay. Such 
a link would operate either in the millimetre 
microwave band, for example 60 GHz, or in the 
optical band. 


An inter-orbit link between two geo-stationary 
satellites approximately 180° distant in orbital arc 
to provide continuous, real-time communications 
between second generation Radarsat and a non- 
tracking earth station, eliminating the need for on- 
board recording equipment. The payload could 
also provide continuous real-time communication 
with a remote sensing satellite from, for example, 
Japan or Europe. 


Research and Development 


It was recommended that a long-term strategic 
research program be implemented with appropriate 
long-term funding for feasibility studies, directed basic 
research, applications-oriented research and 
technology transfer to Canadian industry. The fields of 
research could include: 


on-board switching and processing; 
beam-switching, hopping and steering; 

antenna technologies; 

Ka-Band propagation and fade countermeasure 
research; 

the development of appropriate architectures, 
coding, modulation, protocols and access schemes 
to provide maximum efficiency in a satellite 
environment while interfacing and 
interconnecting with the public-switched network. 


1.8 Teletext 


Teletext provides one-way, point-to-multipoint 
broadcast transmission of graphics and textual 
information to television or low-cost terminals, using 
the video portion of a television broadcast to carry 
data communications. The data stream is carried in 
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the Vertical Blanking Interval (VBI) of the television 
signal and has no adverse effect on television 
reception. 


(In North America, the 525-line, 60 fields-per-second 
television signal includes a VBI of 21 lines to allow the 
receiver to synchronize and perform vertical retrace 
before the active video picture begins. The VBI can 
be viewed on a television if the vertical hold is 
purposely misadjusted. Under present regulations in 
Canada, up to 5 VBI lines can be used for teletext 
transmission.) 


Four lines of the VBI are currently used for teletext 
transmission, yielding a transmission rate of 
approximately 50 kbps. It is expected that 10 lines of 
the VBI will be used in the future, which would 


increase the transmission rate to approximately 125 
kbps. 


National broadcasters such as the CBC or CTV could 
provide teletext coverage to most parts of Canada. To 
put this in perspective, the entire text of the Globe 
and Mail could be sent to over 99 percent of the 
Canadian population in just under three minutes. 


Since the teletext signal is carried on television signals 
which reach large geographical areas, teletext could 
provide an economical, reliable alternative to other 
means of transmitting large amounts of data to large 
audiences. Typical applications would include 
electronic publishing, computer communications to 
branch offices and automatic updating of public-access 
information terminals. 


The use of teletext for commercial purposes is 
relatively new. Recent interest has been stimulated by 
the increasing penetration of personal computers into 
commercial operations, the availability of powerful 
software packages and the decreasing cost of micro- 
electronic circuitry. These factors have the combined 
potential to make teletext an attractive alternative for 
certain classes of data communications. 


The Department of Communications is now 
cooperating with the Ontario Ministry of Culture and 
Communications and the CBC in the distribution of a 
Road/Weather database using teletext signals. Since 
the teletext signal is on the air now, it is relatively easy 
to put in place other pilot trials. 
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2.1 Telecommunications Policy Framework 


As a result of the fundamental technological changes 
and globalization of markets taking place in 
telecommunications, DOC began a comprehensive 
review of the telecommunications industry in 1984. 
Based on extensive consultation with both the industry 
and users, the review concluded that efficient and 
innovative telecommunications services would enhance 
the productivity and competitiveness of Canadian 
businesses within the Canadian economy and in world 
markets. It also recognized the need for a national 
policy for telecommunications that would apply across 
existing jurisdictional boundaries. 


In July 1987, the Minister of Communications 
announced the Telecommunications Policy Framework 
for Canada. This policy framework had three central 
objectives: 

‘ to maintain a universally accessible and 
affordable telephone service; 


to foster an efficient telecommunications 
network infrastructure to allow the delivery of 
services to Canadians at the lowest possible cost; 
and 


to create a viable competitive marketplace for 
telecommunications services and equipment in 
all regions of Canada. 


The Telecommunications Policy Framework 
established two classes of telecommunications carriers. 
Type I carriers are those that own and operate 
transmission facilities. This includes such companies as 
the member companies of Telecom Canada, Unitel 
Communications Inc. (formerly CNCP 
Telecommunications), Telesat Canada and Teleglobe 
Canada. Type II carriers are service providers that 
use facilities leased from Type I carriers in order to 
provide services to the public. This includes resellers 
of telecommunications services and enhanced or value- 
added service providers. 


The government also established a ceiling of 20 
percent on foreign ownership of Type I carriers to 
guarantee Canadian ownership and control. No 
ownership restrictions apply to Type II carriers. 


This classification of telecommunications carriers is 
intended to facilitate the development of two types of 
competition in Canada -- limited entry and strong 
competition in the provision of essential 
telecommunications infrastructure, and full 
unregulated competition in the provision of services 
offered by Type II service providers in order to 
promote innovation and enhance the competitiveness 
of the Canadian telecommunications industry. 


The Telecommunications Policy Framework thus 
established the competitive basis for the evolution of a 
telecommunications system for Canada which will 
provide users with greater choice of services and 
facilities. The most recent major policy initiatives are 
discussed below. 


2.2 Local Distribution Telecommunications 
Networks 


Technological improvements, such as the conversion 
from analog to digital switching and transmission and 
the deployment of optical fibre by telecommunications 
common carriers and cable television operators, are 
enabling the common carrier and cable television 
industries to offer increasingly similar services over 
independent networks. 


Moreover, continuous development of international 
standards for broadband ISDN is accelerating the 
convergence of narrowband and broadband 
technologies and services, traditionally offered by 
common carriers and cable television operators 
respectively. The introduction of broadband ISDN by 
Canadian and international common carriers, coupled 
with the delivery of new, non-broadcast 
telecommunications services to cable subscribers, will 
further affect the development of local network 
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infrastructures. These developments are eroding the 
existing barriers which prevented these industries from 
offering the same services. Current trends, therefore, 
appear to be leading toward local duopolies which 
offer a range of common services. 


It is within the Telecommunications Policy Framework 
that DOC identified the need to establish new rules 
governing the operation of the currently distinct 
common carrier and cable television industries and to 
encourage the economical development of network 
infrastructures. DOC therefore initiated an in-depth 
review of the regulatory environment and public 
policies which may affect the rapid and efficient 
introduction of new services. 


The objective of the policy review was to foster the 
development of state-of-the-art local networks for 
service distribution by examining the roles of the 
present participants and establishing a regulatory 
framework within which each would operate. To this 
end, public comment was solicited on regulatory, 
technical and socio-economic issues pertaining to the 
development of local broadband communications for 
the delivery of voice, video and data services to the 
home. This request for input represented the first 
stage of a major policy review of the Canadian cable 
television and common carrier industries. Input was 
also solicited concerning the most appropriate next 
steps in considering public response to DOC’s request 
for input, in proposing policy options and in deriving 
appropriate conclusions and recommendations. 


In addition, DOC requested from the cable television 
and telecommunications industries forecasts of the 
major technological and economic forces that would 
be likely to affect the growth and types of new service 
during the next ten years. 


The Department favours a competitive environment 
for locally-distributed service and is supportive of local 
duopolies for this competitive service provisioning, 
unless it can be shown that such duopolies would 
result in economic hardship for the service providers 
or the service users. 


However, to the extent that local competition becomes 
generalized in the short term, two rules should apply: 


° 


first, cross-subsidization between broadcasting and 
telecommunications services will not be permitted; 
° second, broadcasters will have to allow 
telecommunications service suppliers to access 
their infrastructure on a non-discriminatory basis 
(as is currently the case for federally-regulated 
telephone companies). Status quo operations would 
be permitted for those cable operators who do not 
wish to enter the telecommunications market. 


2.3 Review of Policies related to 
Transborder Satellite Services 


Current domestic arrangements for transborder 
satellite telecommunications services were established 
following an exchange of letters between Canada and 
the United States in 1982 and joint consultation with 
Intelsat the same year. The services regulated under 
these arrangements include private business 
communications, occasional point-to-point video 
services and reception of television programming 
signals. 


The Minister of Communications designated Telesat 
Canada as the operator of transborder fixed satellite 
services in accordance with these arrangements. 
Telesat Canada’s responsibilities include negotiating 
agreements with U.S. carriers for the provision of 
transborder satellite services, as well as ensuring that 
equitable use of Canadian space facilities and 
proportionate sharing of revenues occur. Telesat 
Canada continues to be recognized as the sole owner 
and operator of earth stations involved in transborder 
operations. 


A number of substantive changes have occurred in 
satellite telecommunications since the establishment of 
the domestic arrangements for transborder satellite 
telecommunications. These changes include DOC’s 
domestic transmit-and-receive earth-station ownership 
policy announced in April 1984; the CRTC decision in 
July 1984 on enhanced services, the CRTC decision in 
November 1986 on interconnection of Telesat 
Canada’s space segment services to federally-regulated 
common carrier services and facilities; and DOC’s 
telecommunications policy announcement in July 1987. 


SS 
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These changes, in conjunction with technological 
advances such as the development of VSAT networks 
and mobile services, changing telecommunications 
markets, and experience gained under the existing 
arrangements, as well as the expiry in 1990 of some of 
the existing international arrangements, made a policy 
review both timely and necessary. 


The Minister of Communications therefore initiated 
this review in 1989 by inviting public input on the 
Canadian policies that govern the arrangements for 
transborder satellite telecommunications services. The 
aim of this policy review was to establish policies 
which ensure that Canada benefits from new 
technologies and continues to benefit from one of the 
world’s most effective domestic telecommunications 
industries. 


The services which are being examined under the 
policy review are those covered by the agreement with 
Intelsat -- in particular, private business 
communications and occasional point-to-point video 
transmission. The agreement does not apply to trunk 
telephony services or transborder services covered by 
the original exchange of letters between Canada and 
the United States in 1972. 


The Department of Communications solicited 
comments on licensing arrangements for Canadian 
and U.S. transborder services, with the stipulation that 
authorization of organizations other than Telesat 
Canada would have to address requirements for 
accountability, regulatory responsibility, equitable use 
of Canadian satellite facilities and proportionate 
sharing of revenues. 


Nineteen submissions were received from interested 
parties during the period for public comment. A 
revised policy is now being put forward for approval 
by senior management. DOC should be in a position 
to announce the new policy in the fall of 1990. 


2.4 Radio Licensing: Policy Review for a 
Restricted Type of Local Public Commercial 
Service 


Licences for land station (fixed) radio systems issued 
under the provisions of the General Radio 
Regulations, Part II are issued for private commercial 
and public commercial services. Private commercial 
service licences permit the licensee to use the system 
for specified private communications; no charges can 
be levied for any business transacted, services supplied 
or messages exchanged with a third party. Public 
commercial service licences permit 
telecommunications common carriers to carry public 
correspondence within the terms of their public 
telecommunications undertakings. 


The Department of Communications’ existing 
microwave licensing policy requires that applicants 
demonstrate that the public interest would be served 
by the creation of new facilities, and that existing 
facilities cannot properly satisfy this interest. This 
policy allows the Minister of Communications to 
consider such factors as cost, convenience, quality, 
flexibility and regional concerns in the granting of 
licences. 


The Department considers that the public interest is 
best served by issuing public commercial licences only 
to telecommunications common carriers which operate 
public undertakings, charge for telecommunications 
services, and meet a reasonable level of public service 
responsibility and accountability, as required by 
legislation and regulatory provisions. This policy 
review does not affect the status of eligible public 
commercial licensees. 


The Department has, however, received a number of 
requests and applications from entrepreneurs seeking 
radio licences to construct fixed radio systems 
providing specialized local radiocommunications 
services or innovative transmission distribution 
facilities. In some cases, radio facilities are intended to 
provide specialized services to select groups of clients 
or provide a restricted public service. These 
specialized services include new services which may 
not be available from the carriers, or which provide an 
efficient alternative to existing competitive services. 
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They are not intended to be a substitute for local 
public telephone service. 


The Department recognizes that specialized local 
radio services cannot be effectively developed within 
the current definitions of public and private 
commercial services. It therefore initiated a public 
review to consider whether it is in the public interest 
to institute a licensing policy to permit local multipoint 
communications systems (MCS) and other similar 
spectrum-efficient radio system applications which 
provide restricted types of public commercial service. 


The following are some of the important issues which 
must be considered in the development of a balanced 
policy: 


° 


Would it be in the public interest to consider the 
licensing of local MCS and similar spectrum- 
efficient radio systems which provide specialized, 
innovative services as a restricted public 
commercial service? What would be the relative 
benefits to telecommunications users and the 
telecommunications industry of licensing 
restricted public commercial services? 


Would the licensing of specialized local public 
radiocommunications systems for restricted 
public commercial services adversely affect the 
availability of universal basic telephone service? 


What would be an appropriate definition for a 
local radio system? What would be the scope of 
the licence for this type of restricted public 
commercial service? What should be the 
conditions of licence, and what should be the 
licensing criteria and operating guidelines? 


On what spectrum efficiency principles should 
the decision be based to licence a restricted 
public commercial service where several system 
applications are competing for the same 
spectrum? Should these local radio systems be 
restricted to particular frequency spectrum 
bands, and should they be required to 
demonstrate certain spectrum efficiency 
requirements? 
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There are numerous telecommunications carriers in 
Canada; however, the majority of telecommunications 
services are provided by 15 major telephone 
companies, Unitel, Teleglobe Canada and Telesat 
Canada. 


Almost all carriers in Canada are regulated by federal 
provincial or municipal authorities. Regulation is 
exercised on a carrier-by-carrier basis with respect to 
the services each provides. Following a Supreme 
Court decision in 1989, all member companies of 
Telecom Canada have been declared to be subject to 
federal jurisdiction. However, due to their status as 
provincial crown corporations, SaskTel and Manitoba 
Telephone System will remain under provincial 
regulation until appropriate amendments are made to 
federal legislation. Telesat Canada and the nine 
largest telephone companies form an unincorporated 
association called Telecom Canada to manage 
primarily the long distance communications industry. 
(The list of member companies and other major 
carriers is found in Figure 1). 


b) 


The greatest regulatory impact on telecommunications 
services in recent years has resulted from 
interconnection decisions and terminal attachment 
policy. 


The CRTC decisions, in 1979, to permit CNCP to 
interconnect its system with the exchange facilities of 
Bell Canada and, in 1980, to grant the subscribers of 
federally-regulated carriers the right to attach 
customer-owned equipment to the public telephone 
network, have continued a pattern of controlled 
movement towards a more competitive environment in 
telecommunications. However, significant differences 
still exist in provincially-regulated areas as is shown in 
Figure 2. 


A more uniform approach to regulation can be 
expected to develop over the next few years in light of 
the national telecommunications policy framework 
announced by the Minister of Communications on 
July 22, 1987 and the 1989 Supreme Court decision. 
tee 2.1). 


What these developments portend is a much more 
competitive telecommunications environment in the 
years ahead. This in turn accentuates the need for 
coordinated planning to ensure compatibility, cost- 
effectiveness and the achievement of maximum 
benefits. 


It is not possible to forecast in great detail the effects 
or timing of developments in technology, rates, 
regulatory policy, jurisdiction and competition. 
Nevertheless, general trends and probable impacts can 
be identified. 


3.1 Telephone Rate Changes 


As a result of the rapid growth of telephone service 
traffic revenues in response to declining long-distance 
rates during the past two or more years, Bell Canada 
and B.C. Tel have exceeded their revenue 
requirements. In response, the CRTC has ordered 
both carriers to reduce long-distance telephone service 
rates in a number of successive stages. Since 1987, 
long-distance rates have declined by an average of 
about 40 percent. 


It is not possible to predict whether or when the 
CRTC will order further rate reductions in long- 
distance services, but additional minor reductions are 
possible due to a continuing growth of revenue. Other 
changes in long-distance rates can be expected as a 
result of the Supreme Court decision and, if approved, 
the Unitel application currently before the CRTC, the 
implications of which are described below. 
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Figure 1 


MAJOR CANADIAN TELECOMMUNICATIONS CARRIERS 
AND THEIR REGULATORY AGENCIES 


CARRIER REGULATORY AGENCY 


* Bell Canada 


* British Columbia Telephone Company 


Northwestel 


Teleglobe Canada CRIG 


* Telesat Canada 


Unitel Communications 
* Island Telephone Company Limited 


* Maritime Telegraph and Telephone Company Limited 


* New Brunswick Telephone Company Limited 


CRTC (as of August 1989) 


* Newfoundland Telephone Company Limited 


* Member of Telecom Canada 
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3.2 Effects of the Supreme Court Decision: 
Alberta Government Telephones (AGT) 
versus CRTC and CNCP 
Telecommunications 


In the Supreme Court of Canada Decision: Alberta 
Government Telephones (AGT) versus CRTC and 
CNCP Telecommunications (now Unitel 
Communications Inc.), the Court ruled that the 
federal government has jurisdiction over AGT and, by 
extension, over all other provincially-regulated 
members of Telecom Canada. Comprehensive federal 
legislation establishing a uniform national 
telecommunications policy is expected to be tabled in 
1991. 


In the wake of the AGT decision, the CRTC has, to 
date, assumed regulatory authority over five of the 
seven affected telephone companies. As a result, the 
level of terminal and services competition has become 
much more uniform across the country. In addition, 
the standards developed by the Terminal Attachment 
Program Advisory Committee (TAPAC) are now 
legally binding in the territories covered by these 
carriers. Heretofore these carriers had required 
compliance, to the extent that they permitted terminal 
attachment, on a voluntary basis. Following the 
Supreme Court Decision, Telecom Canada became a 
full voting member of TAPAC. 


In so far as all members of Telecom Canada have the 
same cost/price structure, it is likely that the rates for 
trans-Canada message toll service and for public 
message and data communications will begin to 
decline as they have in Bell Canada and B.C. Tel 
territories during the past two years. These changes, 
which have already begun, could occur over the next 
two to three years. 


3.3 Message Toll Service Competition 


Unitel made a submission to the CRTC for entry into 
the long-distance telephone service market in May 
1990. Since the CRTC hearing is not scheduled to 
begin until April 1991, no direct effects from 


competition are likely before fall of 1991 at the 
earliest. 


If the Unitel application receives CRTC approval, it is 
possible that the company could begin providing 
service between major cities in Bell Canada and B.C. 
Tel territories within months of the approval date, 
since it already has facilities interconnection with Bell 
Canada and B.C. Tel exchanges for the provision of 
public data and private line services. There is some 
likelihood that rates for long-distance telephone 
services would drop somewhat as a result of 
competition. 


No other applications are expected in the near future 
for any types of interconnection that will affect 
telephone rates, at least not until the CRTC rules on 
the Unitel application. 


3.4 Rate Rebalancing 


Rate rebalancing is another issue that could affect the 
price of both long-distance and local 
telecommunications services over the next 12 to 24 
months. Since this is at the discretion of the CRTC, 
no predictions can be made. It is unlikely, however, 
that any rate rebalancing will take place before the 
CRTC decision on the Unitel application is rendered. 
If it does take place, it is likely that local rates will be 
increased gradually. Local rates could rise between 
$.05 and $.40 per year through to 1995 according to 
estimates contained in a CRTC report. 


It is probably impossible to link changes in local 
telephone service rates to rate rebalancing, since 
changes to carrier construction plans as a result of 
network modernization, for example, or changes in 
depreciation policy, however small, will probably result 
in steady increases in local rates over the next decade. 


3.5 Resale and Sharing of Leased Private- 
Line Facilities 


In 1990, the CRTC substantially liberalized its rules 
regarding resale and sharing of leased private-line 
facilities connected to the local exchange area, giving 
customers and customer groups the same privileges 
that single businesses have had through a foreign 
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exchange (FX) facility. This decision is likely to 
stimulate growth in this new market and bring benefits 
to small- and medium-size companies. The CRTC also 
approved the resale and sharing of Teleglobe Canada’s 
international services but not on a joint use basis. 


3.6 Services for the Hearing-Impaired 


On May 31, 1989, the CRTC issued Telecom Decision 
CRTC 89-7, formally requesting that TAPAC 
voluntarily revise its technical requirements such that 
telephones must be hearing-aid compatible in order to 
receive certification from DOC for attachment to 
networks of federally-regulated telephone companies. 
TAPAC responded favourably to this request and 
incorporated the requirements for hearing-aid 
compatibility into its standards document. 


In addition, an implementation plan which included 
effective dates and exemptions was published in a 
DOC Gazette Notice in July 1989. From the beginning 
of 1990, all handset telephones certified by DOC have 
had to be hearing aid-compatible. 


3.7 Other Regulatory Proceedings 


Bell Canada has applied to the CRTC for approval to 
reduce rates for high-capacity leased private-line 
facilities (T1 and T3) by up to 20 percent to bring 
them more into line with American rates. If approved, 
this will likely have a significant effect on large 
customers. 
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4.1 Environment for Change 
Miscellaneous Influences 


The explosion of technologies in the eighties swept the 
government by storm. As offices filled up first with 
word processors, then PCs and printers, as multi- 
feature push-button telephones replaced their basic 
dial-up predecessors and the gateways of networks 
flew wide open to the world, data processing and 
telecommunications became no longer just the 
business of managers, but the interest and concern of 
everybody in the office. 


Overnight, working within increasingly tighter budgets, 
telecommunications managers had to provide new 
products and services they could not knowledgeably 
evaluate. Senior management struggled with the 
quandary of organizational changes in the wake of 
decentralization of data processing and its convergence 
with telecommunications and office systems. 
Interdepartmental committees were reluctant to 
release the hold on their particular areas of expertise 
to the melting pot known as information technology. 


Nor was the situation simpler for the central agencies. 
Procurement became a major issue in the throes of 
terminal attachment; network planning in advance of 
technological breakthroughs called for risks 
proportionately unfamiliar to government strategists; 
and policy development was a brand new ball game. 


As the dust settled, certain facts became obvious. 


First, these new tools and services had great potential 
for increasing productivity, and they were here to stay. 
Clearly, the government had to take a leadership role 
in both their use and promotion. 


Second, the changes would have to be made with care 
and foresight so as not to create an environment of 
constricting isolation at either the departmental or the 
macro corporate level. 


Third, with the budget deficit growing ever fatter, the 
restraints suffered through the eighties were unlikely 
to be diminished in the predictable future. All known 
economic measures must be embraced without 
jeopardizing program delivery. 


Fourth, telecommunications, data processing and 
office systems were being irresistibly drawn together. 
Any one of these disciplines could no longer be 
planned without taking into consideration the impact 
of the other two. 


These were the foundation stones that Treasury Board 
had to work with as it set about to define a new 
telecommunications management infrastructure in 
1987. 


Directional Influences 


There were, of course, related changes at play that 
would influence the shape and form. One significant 
consideration was the introduction of a revolutionary 
change in corporate management philosophy. 
Increased Ministerial Authority and Accountability 
(IMAA) (see 5.1) gave departments more 
responsibility in managing their own scope of 
operations, removing the requirement that they report 
their activities and plans to a coordinating authority 
(TBS). Nor were they any longer accountable to 
anyone for non-use of common services; yet, common 
services would have to play an even more significant 
role in achieving the efficiency and economies 
required. 


The Auditor General’s Report of 1989 gave focus to 
this fact. "Departments have given little consideration 
to achieving government-wide efficiencies in 
telecommunications," it declared. In terms of data, 
many costly and inefficient parallel networks had been 
created, in addition to duplication of capital 
investments in modems, multiplexers, switches and 
leasing of high-cost, low-speed circuits. Better 
development and use of common telecommunications 
services was recommended. 


33 


Government Information Management Policy 


Policy and Related Changes 


Sn nnn nnn en eee UII SISS SSNS 


In the fall of 1989, TBS found itself faced with the 
task of resolving the policy conflicts that now existed. 
Besides this untenable situation with respect to 
policies, the Board had been left with no apparent 
mechanism for ensuring that departments treat 
telecommunications issues from a government-wide 
perspective. A new corporate planning structure was 
clearly in order. 


The groundwork had been laid a year earlier (1988) 
when the Board developed an Information 
Management Strategic Planning Process for the 
Government. In line with theories set out in the 
1986/1987 Annual Review and Planning Framework for 
Telecommunications in the Government of Canada, 
Annex A, "Telecommunications Management Issues", 
it emphasized three basic requirements: coordinated 
planning of information management in related 
common service organizations; formalized involvement 
of departments in common service organization 
planning; and a strategic "top-down" approach for 
information management. This treatise became the 
framework for the future policy and committee 
architecture. 


In another area, progress on the Occupational 
Analysis (see 5.7) had brought with it the revelation 
that "telecommunications personnel" in the federal 
government were no longer easily distinguishable. 
Many jobs containing telecommunications tasks were 
found to be spilling over into other disciplines. In 
consultation with the Advisory Committee on 
Information Management (ACIM), the 
Telecommunications Advisory Committee (TAC) 
came to the conclusion that the category known as 
"telecommunications personnel" needed to be more 
extensively examined within the framework of 
information technology. 


4.2 Policy and Related Changes 


Starting with the basics, TBS came up with a policy to 
replace Administrative Policy Manual (APM) Chapters 
435, "Telecommunications Administration", 

436, ""Telecommunications Administrative Practices", 
440, "Electronic Data Processing" and 448, "Typing 
and Word Processing", as well as several related 


Treasury Board Circulars. Released in June 1990, the 
policy articulates for the first time the government’s 
position on the management of information 
technology. 


Management of Information Technology Policy 


The stated objective of the policy is "...to ensure that 
information technology is used as a strategic tool to 
support government priorities and program delivery, 
to increase productivity, and to enhance service to the 
public." 


In summary, the directives require that information 
technology be used for the improvement of program 
delivery (not just to control costs) wherever 
appropriate and with due regard for human resource 
objectives; that consultation and communication be 
considered primary factors in the successful 
introduction of information technology in the 
workplace; that approved government standards be 
used; and that government-wide strategies be 
enunciated to guide the application of information 
technology and the evolution of information 
management. 


With the focus on program delivery, human resources 
and planning, the new policy ushers in a fresh 
directional approach. Although cost control has always 
been -- and ever will be -- a major concern in the 
public sector, the primary emphasis is on program 
delivery with due regard to economic benefits. At the 
same time, the policy requires that a business-case 
approach be taken to the management of information- 
based resources. 


In addressing human resource objectives, training and 
education are highlighted. 


And finally, the requirement to develop government- 
wide strategies is aimed at bringing about a cohesion 
in planning and implementation under the coordinated 
guidance of senior bureaucrats. 


Significantly absent are the central agency controls 
that characterized previous policy -- a reflection of the 
strategic effects of IMAA. As a matter of fact, one of 
the basic changes that this policy implements impacts 
on TBS itself. Each common service agency will be 
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responsible for the development and issuance of 
administrative practices pertaining to its own area of 
expertise. Such information will no longer be 
distributed through the medium of Treasury Board 
Circulars. 


Other Directives 


The above changes in policy offer potential for 
exciting improvements. But information technology 
cannot exist in a vacuum. The policy must conform 
with other directives that impact on information 
technology, such as those that deal with security, 
procurement and common services. 


Security. The GOC Security Policy, revised in 
September 1987, "...prescribes a security system that 
will effectively safeguard classified information and 
other assets sensitive in the national interest, and 
protect other sensitive information and sensitive and 
valuable assets. It also establishes a job-related 
screening system." It replaces Chapter 435, section .6 
of the APM. 


Following implementation of the security policy and 
guidelines in September 1987, GTA staged two 
headquarters study sessions on information technology 
security and one in the Atlantic Region. Videotapes of 
these sessions are available on loan to government 
agencies, and updates on all aspects of information 
technology policy and standards are routinely included 
in the annual government telecommunications study 
sessions known as "Teleforum". 


Procurement. In keeping with the policy changes being 
brought about by TBS, in 1989 DOC and SSC 
developed a new Memorandum of Understanding to 
streamline and clarify the procurement function each 
of them should follow in procuring information 
technology goods and services. This agreement is to be 
interpreted in conjunction with APM Chapter 310, 
"Contracting", which, itself, was revised in 1990 to 
harmonize with IMAA. 


Common Services. The implementation of IMAA also 
rendered the existing policy on common services 
ineffectual. Restructuring began in the second half of 
1989 and the revised policy was issued in 1990. The 
policy objective is to achieve value for money, ensure 


effective support to departments in realizing their 
program objectives, and support stated government 
socio-economic goals. 


The basic change in terms of information technology 
is that telecommunications and integrated office 
systems are categorized as "optional" rather than 
"mandatory" types of common services. 


This is in keeping with the collegial approach to 
management of telecommunications introduced with 
the Telecommunications Architect function explained 
in section 5.5 of this report. 


The services provided by GTA are defined as follows: 
° developing the government-wide 
telecommunications architecture; 


planning and managing the common government 
telecommunications infrastructure (i.e. common 
telecommunications facilities and services); 


coordinating the use of shared telecommunications 
facilities and services; 


identifying opportunities for strategic, operational 
and economic benefits; 


assisting in the development of departmental 
systems; and 


° identifying requirements for interfaces between the 
government-wide telecommunications architecture 
and departmental architecture. 


Standards. Information technology per se could not 
have evolved without a parallel development of 
standards. In Canada the federal government has 
taken a leading role in this all-important work and has 
given priority to establishing standards policy in 
support of the growth of information technology 
within its own boundaries. 


The Information Technology Standards Policy that was 
implemented in 1987 was supplemented the following 
year by a Guide to the Government Information 
Technology Program. While the policy defines the roles 
and responsibilities of organizations both inside and 
outside the public sector, the Guide provides an 
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interpretation of the policy and describes the 
management mechanisms and procedures necessary to 
ensure compliance with the policy. 
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Significant changes have occurred since 1988 in the 
way the government manages itself. Several major 
instruments have been developed to improve Public 
Service management. Chief among these are IMAA, 
Public Service 2000, and the new organizational 
model, the Special Operating Agency. 

In this chapter, we will describe each of these 
initiatives, and show how they are changing the 
government’s telecommunications management 
infrastructure. In particular, we will trace the 
development of the new status of GTA as a Special 
Operating Agency, and of its new role as 
Telecommunications Architect for the Government of 
Canada. 


5.1 Increased Ministerial Authority and 
Accountability (IMAA) 


The government launched IMAA in 1986. Described 
as a systematic initiative designed to change the 
management culture of the Public Service, it has two 
broad objectives: 

: to give ministers and senior managers the 
increased authority and flexibility they need to 
deal with changing circumstances and to manage 
effectively with limited resources; and 


to enhance the accountability of ministers and 
senior managers for the achievement of results, 
both in program delivery and in the 
implementation of Treasury Board policies. 


More specifically, it involves 


‘ recruiting and retaining the best people through 
such measures as new benefits, a better working 
environment, employment equity, equal pay for 
work of equal value and new management 
training initiatives; 


providing managers with the flexibility needed to 
manage efficiently and effectively by delegating 
authorities, deregulating and reducing 
paperburden; 


focusing on results by establishing meaningful 
accountability to TBS without imposing an 
unreasonable burden on departmental managers; 


tailoring IMAA to departments by means of 
Memorandums of Understanding (MOU) 
negotiated between individual departments and 
TBS; an MOU outlines the accountabilities and 
authorities approved for a department for a three- 
year period; and 


recognizing that the nature of the Public Service 
requires a core of government-wide policies, and 
ensuring that essential policies are revised in 
consultation with managers. 


As of December 1989, six departments had signed 
MOUs, nine more were conducting negotiations with 
TBS, and several others were discussing specific 
authority or accountability issues. In addition, a 
number of small agencies were examining ways to 
remove administrative and reporting burdens that they 
feel are either excessive or inappropriate to small 
organizations. 


5.2 Public Service 2000 


Public Service (PS) 2000 grew out of the recognition 
by senior officials and Ministers that there exist 
structural and attitudinal barriers which must be 
broken down in order to create a modern public 
service capable of responding to the needs of a 
changing Canadian society. The program was 
announced by the Prime Minister on December 12, 
1989. Its goals are to foster a public service that 
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. is professional, highly qualified, non-partisan and 
imbued with a mission of service to the public; 


: recognizes its employees as assets to be valued 
and developed; 


: places as much authority as possible in the 
hands of front-line employees and managers; 
and 

3 provides scope for different organizational forms 


(such as Special Operating Agencies) to meet 
differing needs, but in the context of a single 
Public Service. 


To this end, ten task forces comprising more than 90 
Deputy Ministers, Assistant Deputy Ministers and 
senior regional officials were created. The task forces 
report to the Clerk of the Privy Council. 


In the first phase of the program, the task forces were 
asked to make recommendations regarding obstacles 
that could be removed or improvements that could be 
made independent of legislative change. Several dozen 
such recommendations emerged covering the areas of 
increased authority to departments and line managers, 
reduced paperburden, and improved human and 
financial resource management. These 
recommendations have been sent to appropriate 
departments and agencies for review, comment and 
implementation where possible. 


The second phase involved the study of broader, 
longer-term issues, including those areas of change 
requiring amendments to legislation. In addition, 
departments were asked to begin their own PS 2000 
processes involving consultation with employees. 
Reports from most task forces, comprising a total of 
nearly 300 recommendations, were completed by 
August 1990. A policy statement, together with a set 
of legislative amendments, is expected in the fall. 


The third phase will coincide with the introduction of 
major changes, and will involve training and 
reorientation for both managers and employees. 


5.3 Special Operating Agencies 


A third initiative to improve the management and 
delivery of government services is the creation of 
Special Operating Agencies (SOAs) announced by the 
President of the Treasury Board on December 15, 
1989. 


Special Operating Agencies are service units within 
departments that are given more direct responsibility 
for results and increased management flexibility -- 
within the limits of existing legislation -- in order to 
improve service delivery. The idea behind the SOA 
concept is that giving greater authority and scope to 
individual employees and managers will encourage 
initiative and lead to improved performance. 


The SOA remains within its parent department and is 
accountable to the deputy minister and minister. 
However, the deputy minister assigns authority for 
running the agency to its head who undertakes to 
meet specific performance levels and results. These 
performance objectives and the resources initially 
needed to achieve them, including any special 
managerial flexibilities, are set out in a framework 
document approved by Treasury Board ministers. It is 
expected that initially the flexibilities will occur mainly 
in the area of personnel administration, thus reflecting 
the focus of PS 2000. The framework document 
describes 


° the SOA’s mission; 

its performance goals; 

how it will be held accountable for those results; 
any special administrative flexibilities needed to 
achieve the results; and 

the policy environment, the services the agency will 
provide, and the relationship with the parent 
department and other departments. 


In addition, each agency will be required to present a 
sound business case justifying how proposed 
flexibilities will contribute to more efficient or cost- 
effective operations. 
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Testing the SOA as an organizational model will allow 
the government to make adjustments for wider use of 
such agencies in the future. 


5.4 Report of the Auditor General of 
Canada (1989) 


The 1989 report of the Auditor General is relevant to 
the discussion of organizational issues for two reasons: 


1. the concerns expressed in the report were 
among the factors that led to the creation of 
Public Service 2000, and thus to the increased 
flexibility being given to SOAs; and 


ii. in 1989, the Auditor General examined the 
management and use of telecommunications in 
the federal government. 


In his report, the Auditor General noted that savings 
from economies of scale are not being pursued for 
data communications to the extent that they are for 
voice communications, and estimated the potential 
short-term savings to be between 20 and 30 percent of 
operating expenditures ($30-45 million in the first year 
based on current annual expenditures of $150 million). 
The report went on to estimate that additional savings 
of at least 15 percent of voice operating expenditures 
are achievable with the integration of voice and data 
on government-wide networks. 


The report recommended that a central focus be 
established for government-wide administration of 
both voice and data communications as a common 
service. It also warned that without clear leadership, 
the government is not positioned to take advantage of 
either the significant existing opportunities or the 
technological innovations that should soon be 
available. 


The Auditor General’s recommendations were echoed 
in the report of the ACIM Working Group on Core 
Systems and Supporting Infrastructures. 


5.5 Advisory Committee on Information 
Management (ACIM) 


The Advisory Committee on Information Management 
provides advice to TBS and acts as a government- 
wide forum for the sharing of information on policy 
related to such areas as telecommunications, office 
automation and information technology and systems. 
To identify and address strategic issues related to the 
management of common systems and supporting 
infrastructures, a working group was created. The 
Working Group on Core Systems and Supporting 
Infrastructures’ task in Phase I was to analyze the core 
areas of personnel, finance and materiel and present a 
strategy for managing common information in those 
areas. The group’s findings were adopted by ACIM 
and approved by TBS, and are currently being 
implemented under the direction of an ADM-level 
steering committee. 


In Phase II, the Working Group was asked to review 
the existing approach to government-wide network 
planning, development, procurement and management; 
it was to identify the need, the opportunities and, 
where appropriate, the means to maximize the 
benefits to departments and the government of a 
common telecommunications infrastructure, and to 
specify the policy implications involved. It was also 
asked to examine the need for fail-safe common 
telecommunications networks and services to facilitate 
departmental initiatives to provide effective program- 
related services, nation-wide and internationally, at 
significant savings. Work on Phase II began in June 
1988. 


The final report of the Working Group, entitled 
Strategy for the Management of Integrated 
Telecommunications Networks and Services for the 
Federal Government was submitted in December 1989. 
It concluded that there is a need for a common 
integrated telecommunications architecture and a 
telecommunications management infrastructure keyed 
to government-wide business requirements. 
Specifically, it pointed to the opportunities for savings 
and increased cost-effectiveness presented by a 
government-wide telecommunications architecture 
function. Further, it identified a need for a new 
executive-level advisory panel for telecommunications 
whose primary focus would be on strategic and policy 
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issues, government-wide common telecommunications 
architecture management, standards, and shared 
programs. 


In line with these conclusions, the Working Group 
recommended, among other things, 


s the establishment of an integrated 
telecommunications infrastructure for the federal 
government; 


the establishment of a Telecommunications 
Architect Program within DOC; 


the formation of a task force to steer the 
implementation of the Working Group’s 
recommendations; and 


the establishment of a telecommunications 
advisory panel to replace the existing TAC. 


In response to the Working Group’s conclusions and 
recommendations, DOC presented a proposal in 
which it 


accepted the recommended strategy for the 
management of integrated telecommunications 
networks and services; 


agreed to develop within GTA a new 
Telecommunications Architect Program; 


developed a set of operating principles for both 
the Telecommunications Common Service 
Management Program and the 
Telecommunications Architect Program; and 


advocated a new telecommunications 
management infrastructure including an ADM- 
level telecommunications management board as 
well as a telecommunications advisory panel. 


The Department’s proposed implementation plan 
included the immediate establishment of an ad hoc 
implementation task force. 


Telecommunications Architect Program 
Implementation Task Force 


The purpose of the Telecommunications Architect 
Program Implementation Task Force was to 
implement the recommendations of the ACIM 
Working Group on Core Systems and Supporting 
Infrastructure. Among the issues it addressed were 
° funding and resource implications of the new 
telecommunications management infrastructure, 
including the Telecommunications Architect 
Program; 


creation of a telecommunications management 
board; 


establishment, in consultation with TBS, of the new 
Telecommunications Advisory Panel; and 


follow-up action to the Telecommunications 
Occupational Analysis study completed by the PSC; 
classification benchmarks for telecommunications 
personnel; and human resource development 
programs. 


Chaired by the Director General of GTA, the Task 
Force held its first meeting in December 1989. 


The Government Telecommunications Agency raised 
the issue of funding and resources for the new 
infrastructure with TBS through the Multi-Year 
Operational Plan (MYOP) process. The establishment 
of the Telecommunications Advisory Panel was also 
discussed. Following the announcement of the creation 
of SOAs, however, GTA informed the Task Force that 
the MYOP would be replaced by the business plan for 
the SOA. 


Following a meeting between the Chair of the Task 
Force and the newly-appointed Chair of ACIM, the 
proposed telecommunications management board was 
renamed the Government Telecommunications 
Council. The Council will evaluate proposals for both 
the government telecommunications architecture and 
common services. It will also ensure that plans provide 
a balance between departmental requirements and 
overall government needs. 
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Subject to the structure of the Council, the Task 
Force, at the conclusion of its mandate, became the 
Telecommunications Advisory Panel (TAP). The 
mandate of the TAP is to provide advice and guidance 
on the strategic and operational issues identified by 
the ACIM Working Group on Core Systems and 
Supporting Infrastructures as well as others identified 
by the Task Force. 


5.6 The New Telecommunications 
Management Structure and GTA 


The Government Telecommunications Agency was 
one of the first five SOAs whose creation was 
announced by the President of the Treasury Board in 
December 1989. 


As stated in its Framework Document, GTA’s aim, in 
meeting the telecommunications needs of the federal 
government, is to provide high-quality services to its 
clients in an efficient and effective manner at an 
economical cost. 


To execute this mandate, GTA will provide three 
principal services: 

common telecommunications services, shared 
and used by client departments and agencies; 


customized services -- telecommunications 
services which are unique to a particular 
department or agency; and 


a planning, design and development service -- 
the telecommunications architect function -- 
which will provide the strategy and take into 
account the operational need for an integrated 
system for all users. 


The Agency’s objectives include offering better value 
for money than client departments could otherwise 
achieve; running its operations, as far as practicable, in 
accordance with best business practices; and 
recovering the cost of all services as far as possible. 


In this connection, the Agency has established as its 
goals to provide savings to clients of 35 percent on 


common voice services, 15 percent on common data 
services, and 15 percent on any new service offered. 


It will operate with three financial goals: 
° to be completely financially self-sufficient over any 
three-year period; 

° to keep overhead costs below seven percent of 
revenue; and 

° to send all invoices to clients within five weeks of 
month end. 


Each year (subsequent to the initial 1990/91 year), 
GTA will prepare a multi-year business plan for 
approval by DOC (its parent department) and 
submission to TBS. The GTA business plan will be 
the definitive document against which GTA’s 
performance will be judged. The business plan 
covering the 1990/91 fiscal year reflects GTA in a year 
of transition as it adjusts to its SOA status, and to the 
weight and importance of the strategic role of 
Telecommunications Architect for the Government of 
Canada. 


In accepting this role, GTA assumes responsibility for: 
° ensuring that government telecommunications 
needs will be met in an integrated, coherent 
fashion; 


° achieving the greatest effectiveness for the 
government’s one billion dollar annual expenditure 
on telecommunications; and 


° ensuring that the maximum savings possible are 
achieved through effective procurement and 
efficient operation of the government-wide 
networks and customized applications. 


Consequently, the architect function will not only 
influence the configuration and design of the networks 
of today and tomorrow, but will also provide the 
framework within which common services and 
customized applications will function. 


In addition to the business plan, GTA will submit to 
DOC an annual management report and will 
implement financial control and management 


ES 


4] 


Government Organizational Issues and Structures 


Telecommunications Personnel: Occupational Analysis 


nn et a yan UE II USES UUIISSS SSSI 


accounting systems that enable its performance to be 
reviewed against agreed objectives. 


To achieve its performance goals, GTA has, in its 
Framework Document, requested flexibilities in the 
areas of financial, personnel management and 
administrative authorities. 


The close liaison and sharing of information between 
GTA and other components of DOC with respect to 
planning, long-term technical requirements and 
procurement strategies will further the Department’s 
overall objectives for telecommunications, technology 
and research, including the development of Canadian 
industry and regional development. 


5.7 Telecommunications Personnel: 
Occupational Analysis 


Throughout the ’80s, as the new technologies have 
developed, telecommunications personnel have 
expressed an increasingly urgent need for training. 
Indeed, there has been continuing concern about a 
wide range of human resource activities in a 
community that accounts for more than 6,000 person- 
years. Whether the requirements for action are there 
has never been the issue. Getting a handle on the 
requirements, on the other hand, has been a 
conundrum looking for a solution. Just identifying the 
community means untangling a massive web of jobs 
and classifications. 


With resources at a premium, band-aid solutions to 
training needs have been sought and applied. These 
include efforts by the former TAC to identify the 
training needs of Telecommunications Service 
Officers; study sessions organized by the TAC and by 
GTA; and -- in the absence of availability of 
telecommunications training from the Public Service 
Commission (PSC) -- the compilation of a course 


inventory and publication of a training catalogue by 
GTA. 


In 1987, these efforts were supplemented by TBS’s 
formal establishment of an Occupational Analysis 
(OA) study to be carried out under the sponsorship of 
TAC by the Staff Development Branch (now known as 


the Training Programs Branch) of the PSC. 


The Project Directive stated the aim of the OA was 
"..to collect quantifiable data which will accurately 
describe the jobs being performed within the 
telecommunications community as the basis for an 
objective review of the job structure, classification, 
selection, training and employment of 
telecommunications personnel..." 


Considering the scope of classifications that could 
arbitrarily be included, certain parameters had to be 
established. The focus would be on the management 
and administration of the telecommunications function 
in the Public Service and would exclude those jobs 
which are primarily of an operations nature, such as 
Radio Operators (RO), or technical maintenance, 
such as Electronics (EL). 


Method 


The questionnaire that was developed and distributed 
to departments and agencies was designed to gather 
information that could be analyzed to give definition 
to the jobs actually being performed, and, as well, find 
out what associated knowledge and abilities are 
required to carry out the identified tasks. In addition, 
issues and concerns identified during interviews with 
some 170 telecommunications personnel provided 
another dimension to the information gathered in the 
questionnaire. 


Once analyzed, the data would become the basis for 
developing a telecommunications training framework 
within the broader training framework for the 
management of information technology. It would also 
provide a database of information to assist TBS, the 
PSC, TAC and departments and agencies in their 
other human resource management activities. 


Results 


The survey proved successful. The extent of the 
response (a 64 percent return) reflected the support of 
the community at large. Moreover, 78 percent of those 
who responded indicated that half or more of their 
telecommunications job was captured in the 
questionnaire. 
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The resulting analysis identified four major functional 
groups, i.e. management, general services, technical 
services and administration. The remainder -- a 
grouping of 13 job types -- represented personnel 
whose telecommunications-related duties account for 
only a portion of their complete jobs. 


As the structure began to take shape, a human 
resource management analysis plan was drawn up to 
accommodate the objective of the study. 


Recommendations 


The report to TAC, issued in June 1989, noted that 
telecommunications means "different things to 
different people". Before an accurate occupational 
structure can be designed, a clear consensus of 
meaning should be sought -- one that rationalizes the 
telecommunications function in relationship to the 
management of information technology as a whole in 
the government. This would facilitate the development 
of a model structure of the telecommunications 
community which would be used in the creation of an 
occupational structure that would address human 
resource management concerns (e.g. recruiting, 
selection standards, employment patterns, career 
planning and pay). In addition, the model would act as 
the infrastructure for a training framework that would 
meet the current and future needs of the community. 


These recommendations were accepted by TAC and 


passed on to the emerging Telecommunications 
Advisory Panel for further action. 
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6.1 GTA Services and Plans 


The Government Telecommunications Agency 
continued to develop common network and enhanced 
telecommunications services for the Government of 
Canada during 1988/89 and 1989/90. These years 
represent a significant period of evolution for GTA: 
the process of replacing several common services with 
more efficient ones began; state-of-the-art services, 
such as the Government Packet Network, continued to 
be developed to meet user requirements; and new 
common services such as the Government Voice 
Messaging Service were launched. These events 
represent the culmination of several years of planning. 


Moreover, the telecommunications management 
infrastructure, within which GTA fulfils its mandate, 
experienced significant change and in turn altered the 
mandate of GTA. (See Chapter 5, "Government 
Organizational Issues and Structures".) 


The following review summarizes GTA’s common 
network and services developments and plans, as well 
as GTA’s performance. 


Government Telecommunications Network (GTN) 
Development 


The Agency issued a Request for Proposal (RFP) to 
CNCP (now Unitel Communications Inc.), Telecom 
Canada and Telesat Canada in November 1988 for the 
procurement of T1 digital facilities for selected cross- 
sections of the government intercity network. 
Proposals were received from all three carriers. 


The first trial of T1 facilities was held from August to 
September 1989, using digital circuits on the Toronto- 
Ottawa cross-section. Traffic consisted primarily of 
voice, voice-band data and Group 3 facsimile carried 
on "compressed" 32 kilobit-per-second circuits. Results 
of the tests indicated that compressed facilities are not 
currently suitable for Group 3 facsimile traffic. A 
solution to this problem is being developed. 


In the meantime, GTA is offering the Government 
Digital Channel Service (GDCS) for data applications. 
Based on a combination of Telecom Canada and 
Unitel digital circuits on selected cross-sections of the 
GTN, GDCS provides T1-based dedicated 
transmission services between Ottawa and each of the 
following locations: Vancouver, Edmonton, Toronto, 
Montréal and Halifax. GDCS rates are substantially 
lower than those of Telecom Canada’s Dataroute and 
Unitel’s Infodat digital data transmission services. 


An interim service rate structure has been established 
pending CRTC approval of CBN 2 and Mach III 
digital facility tariffs filed by Telecom Canada and 
Unitel respectively. Rates will be further reduced after 
CRTC approval has been obtained. 


Services that can be supported on GDCS during the 
interim service period include GTA customized data, 
GTA consolidated procurement and new departmental 
applications for data, voice and image. 


The following transmission rates will be offered: 


° 2.4 kbps to 56 kbps 
° 1 DS-0 and over 
° 1 DS-1 and over 


Network Consolidation Upgrades 


The Agency completed the modernization of the 
Belleville consolidation, and upgraded the London, 
Sudbury and Sherbrooke consolidations to Centrex Il 
service. In addition, Direct Access Intercity (DAIX) 
Service, which provides access to the intercity network 
from commercial local service, was introduced in 
several locations in British Columbia. 


Telephone Service to the United States 
The analog Wide Area Telephone Service (WATS) to 
the United States was replaced with digital facilities in 


1988/89. Quality of service improved significantly. 
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New service to the U.S. has been installed in the 
Pacific Region, and is in the process of being installed 
in Ontario. 


Directories 


An analysis of the Government of Canada telephone 
directories was conducted, resulting in a revised 
directory format. 


All federal departments in the National Capital 
Region (NCR) now use GTA’s Automated Directory 
Production System to produce their portions of the 
NCR directory. The system is also used to help 
produce all GTA regional directories. 


Government Packet Network (GPN) 


The number of GPN packet-switched accesses 
increased by 482, or 57 percent, to 1,326 between 
March 1989 and March 1990. This total had further 
increased to over 1,600 by October 1990. Associated 
billing in March 1990 exceeded by 47 percent the 
monthly billing thresholds required to achieve the 20 
percent discount under the terms of the contract with 
Unitel. The GPN customer base now exceeds 50 
federal departments and agencies, with an estimated 
user base of 20,000 federal employees. 


Additional network switching nodes in Vancouver, 
Montréal and Moncton have been added to the 
original nodes in Ottawa, Toronto and Edmonton. 
Network expansion continues in Vancouver, 
Edmonton, Toronto and Ottawa. Traffic capacity has 
been upgraded in several locations. 


Local dedicated access to GPN is now provided in 130 
locations across Canada. Local dial access, which can 
be used to reduce the cost of accessing the 
Government Electronic Messaging and Document 
Exchange Service (GEMDES), is now provided in 25 
Canadian centres. 


The Agency plans to offer X.32 and Synchronous Data 
Link Control (SDLC) dial-up services, improve the 
GPN appointment plan, and increase the speeds of 
digital trunking facilities between nodes. Virtual 
networking capabilities, which will permit applicable 


organizations to manage their GPN-based services as 
if they were private networks, continue to be 
developed. 


Government Satellite Network (GSN) 


In April 1987, GTA released an RFP for the 
procurement of a government thin-route satellite 
service for voice, data and image transmission, which 
culminated in the signing of a contract with Telesat 
Canada in February 1989. 


After a lengthy delay, the CRTC has approved the 
tariffs associated with the GSN. Service 
implementation has now begun, and it is expected that 
20 GSN sites will be installed during the 1990/91 fiscal 
year. 


In 1990, GTA intends to introduce a C band (6/4 
GHz) service which will extend GSN coverage into the 
Canadian Arctic. 


Shared Messaging Services 


The Government Data Network Service, both versions 
of the Government Electronic Message Service 
(GEMS-Dialcom and GEMS-Envoy 100) and the 
Government Text Communications Service were 
replaced by the Government Electronic Messaging and 
Document Exchange Service (GEMDES) during 
1989/90. 


The competitive process for the provision of 
GEMDES to the Government of Canada culminated 
in the signing of a five-year contract by GTA and Bell 
Canada in November 1988. 


In 1989 Telecom Canada introduced new Envoy 100 
and iNet software, augmenting the standard Envoy 100 
features with GEMDES enhancements such as French 
character support, binary file transfer capability, X.400 
gateways, autodelivery to facsimile, an enhanced 
directory and blind courtesy copy. The document 
conversion capability was subsequently added. 


The number of GEMDES subscribers increased by 
1,315, or 40 percent, to 6,668 between January 1990 
and October 1990, representing 65 federal 
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departments and agencies. 


The GEMDES rate structure, implemented in 
February 1990, offers reduced rates as well as optional 
rate structures based on either kilocharacters 
sent/received or connect-time. 


The Agency plans to introduce new features such as 
autodelivery to terminals on GPN and upgraded EDI 
support. 


GEMDES has been adopted as a principal component 
of the Senior Executive Network (see 7.2). 


Government Voice Messaging Service (GVMS) 


As a result of an RFP, GTA signed a three-year 
contract with Time Communications Limited for the 
provision of GVMS in Vancouver, Toronto, Ottawa, 
Hull and Montréal. Approximately 5,000 mailboxes 
were activated during the first year of operation. 


Government Facsimile Communications Service 
(GFACS) 


A program was initiated by GTA in 1988/89 to plan 
the development of a state-of-the-art, shared facsimile 
communications service, conforming to CSA and 
CCITT standards. GFACS will offer more than basic 
facsimile transmission, providing facsimile store-and- 
forward and store-and-retrieve functions from user 
"mailboxes". 


The Agency issued a Request for Information (RFI) 
for facsimile communications services to 
approximately 60 companies in August 1989. 


Efforts are now underway to define the user 
requirement for this service and to develop a technical 
specification for it. 


Electronic Data Interchange (EDI) 


The Government Telecommunications Agency 
initiated the EDI Applications Project as its portion of 
a joint project with SSC to study the potential use of 
EDI for the government procurement of 
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telecommunications and other goods and services. 
GTA is conducting a related pilot EDI trial. 

The Agency plans to offer common EDI services to 
clients to facilitate the implementation of government- 
wide and departmental EDI applications. It will also 
be developing EDI applications specifically for the 
telecommunications procurement function within the 
federal government. 


Mobile Satellite (MSAT) Service 


Mobile Satellite service (see 1.6) will provide all areas 
of Canada with direct links to public and private 
mobile radio systems, as well as to the public switched 
telephone network. Data and voice services will be 
provided. 


GTA will be the sole service provider for the federal 
government, offering discounted, full MSAT service in 
1994. 


GTA Performance Measurement 


Average annual growth of GTA revenues between 
1984/85 and 1990/91 is projected to be 8.2%. 
Revenues are projected to increase from $177 million 
in 1988/89 to $212 million by 1990/91. 


The government intercity network carried six million 
more calls in 1988/89 than in the previous year, for a 
total of approximately 48 million calls, representing 
growth of 14%. This growth occurred during a period 
in which the number of government personnel actually 
decreased, indicating the increasing importance of the 
GTN to government program delivery. Total intercity 
calls increased again in 1989/90, totalling 53 million. 


The trend in lower average cost per call on the 
intercity network continued, despite a slight increase 
in 1988/89, due to the 10% federal sales tax and tariff 
increases. It is expected that the average cost per call 
will decrease over the period of 1989/90 to 1990/91, 
due to limited cost increases, and increases in 
facsimile and data traffic volumes. 


Increases in customized and coordinated procurement 
expenditures averaged 6.8% between 1983/84 and 
1989/90. 
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Between 1985/86 and 1988/89, GTA’s share of total 
annual government expenditures for voice and data 
services averaged 40.8%. It increased to 42.7% in 
1988/89, and is expected to increase to 47.2% over the 
period of 1989/90 to 1990/91. 


Between 1984/85 and 1989/90, GTA clients, by service 
category, increased as follows: 
Service Category From To 


Intercity Voice and 
Local Shared Services 130 142 


Shared Data Services Sy) 66 
Customized Voice and 
Data Services Te 100 


The revenues per GTA person-year increased from 
$492,000 to $627,000 per year (1979/80 constant 
dollars) between 1986/87 and 1989/90. 


6.2 Government Telecommunications 
Network: GTN-2000 


The Government Telecommunications Agency 
initiated the GTN-2000 program in 1988 to address 
the government’s need for a new telecommunications 
network architecture in response to changing user 
requirements, new and evolving network technologies, 
and the restructuring of common carrier tariffs. 


GTN-2000 Objectives 


Under the GTN-2000 program, GTA has produced a 
network architecture plan for evolving the existing 
GTN into a digital, intelligent network infrastructure 
designed to 

N improve the cost and performance of the 
existing GTN and departmental dedicated 
networks; 


introduce new common data-oriented network 
services to satisfy the increasing data 
communications and information management 
requirements in the government; 


provide new network-wide enhanced voice 
communication services in order to improve 
internal government communications, public access 
to government services, and network operational 
efficiency; 


serve as the flexible network platform to provide 
access to, and network connectivity for, common 
enhanced services (e.g. messaging) and 
departmental operational systems; 


extend government network coverage to remote 
and under-served user locations; and 


promote competitive procurement and multivendor 
implementation. 


The technology strategy to achieve the above 
objectives rests on 

° the establishment of an all-digital transmission 
backbone network to complement the digital 
switches already in place in government nodes; 


the deployment of new network technologies, such 
as Common Channel Signalling (CCS)7 network 
signalling and ISDN access, to add new network 
intelligence to the current base of digital switches; 


improved network management systems and 
practices; and 


adoption of an open, functionally-layered 
architecture using, where feasible, standard 
interfaces. 


Network Architecture 


The GTN-2000 network architecture has two major 
components: the intercity network, and the intracity 
and access network. Both networks will be open; all 
user/network interfaces as well as interfaces between 
major functional blocks within the network will have 
to be compliant with standards, to the extent that they 
are available and cost-effective. The networks will 
also be functionally layered. Access, transport, basic 
switching and network intelligence functions have been 
separately defined for possibly separate 
implementation. 
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The intercity network will be a digital intelligent 
network consisting of three major parts: 

r a digital backbone transport network using high- 
bandwidth facilities (initially at 1.544 Mbps); 


a set of interconnected Intelligent 
Communications Nodes (ICN); and 


a network intelligence infrastructure serving the 
ICNs for access signalling, network signalling, 
queries to network databases, and interfacing to 
applications processors and databases. 


Advanced, single-point network management will be 
integral to each part. 


The intracity and access network will consist of direct 
digital access links (with or without ISDN access) and, 
in some nodes such as the NCR, a fibre-based 
Metropolitan Area Network (MAN) providing variable 
high-bandwidth access as well as intracity connections. 


Services Portfolio 


The network services currently provided in the GTN 
are Centrex-based voice communication, analog and 
digital private lines, and packet-switched data. GTN- 
2000 will build on this base and offer the following 
new common telecommunications services: 

: digital channel services for data and voice 
applications (Systems Network Architecture 
[SNA], LAN-LAN interconnection, virtual 
dedicated networks, access and transport of 
common enhanced services such as messaging); 


Gi basic switched services (circuit-switched voice 
and voice-band data, circuit-switched digital 
data, switched packet mode, and switched 
integrated voice/data); and 


2 intelligent network services (network-wide call 
management, 800-type services, enhanced 
network-wide operator and automatic call 
distribution services, improved access, exit and 
routing control) to enhance existing intercity 
telephony, and offer new value-added network 
services. 


For each new service, the appropriate service 
management capabilities are required in the network 
to support the deployment of the service. 


Development Plan 


Based on industry’s responses to GTA’s 1988 RFI, 
GTN-2000’s network services and functionally-layered 
network architecture were confirmed as consistent 
with industry’s trends and will be available in the 
1990-95 period. In a later review with the ACIM 
Telecommunications Architect Program 
Implementation Task Force, there was consensus on 
the functional layering approach taken in defining 
GTN-2000’s three principal layers: a) a high-capacity 
digital backbone transport layer; b) an intelligent 
networking layer based on ISDN and CCS7 signalling; 
and c) a fibre-based MAN layer in the NCR. 


The task force was presented with a development plan 
consisting of the following three phases for the 
intercity network: 


° Phase I: Intelligent Digital 
Backbone Network 1990-92 

° Phase II: Full ISDN 1992-95 

° Phase III: Broadband ISDN 1995 + 


The Phase I services portfolio includes: 


a) digital channel services to be provided at a variety 
of standard data rates; 


b) basic switched services including circuit-switched 
voice, circuit-switched digital data, packet-switched 
data, and switched integrated services; and 


c) intelligent network services based on CCS7 
signalling, ISDN access, and network databases 
(e.g. network-wide call management, Enhanced 
800, Network Inward Access Authorization, etc.). 


For the NCR’s intracity network, a MAN pilot is 
planned for 1991/92. 


Phase II will comprise the expansion of Phase I 
features and network coverage. Phase III will focus 
on future broadband connectivity. The task force 
recommended that GTA should proceed with Phase I. 
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To implement Phase I, the following parallel activities 
have been initiated: 


‘ development of an RFP for the competitive 
procurement of the Phase I services for late 
1991 availability; 


‘ the offering as soon as possible of an initial 
GDCS in 1990 based on tariffed T-1 service; and 


planning with Telecom Canada of a national 
Government Intelligent Networking Pilot for 
implementation by early 1991. 


ISDN Evaluation 


In a related development, GTA initiated the ISDN 
Applications Development and Assessment Project to 
assess strategic and technical developments in ISDN. 
Under this project, GTA is defining the network and 
service requirements necessary to support government 
applications. Selected applications will be implemented 
as common services under GTN-2000. 


The Agency and Bell Canada collaborated in the Bell 
Canada and Federal Government ISDN Technology 
Trial, the first ISDN trial to be held in Canada, which 
lasted from November 1987 to November 1989. The 
scope of this trial included user assessments of the 
technology, the analysis of user problems, and 
evaluations of the technology, as well as operational, 
administrative and maintenance issues, and the 
development of recommendations for post-trial 
activivies. 


A joint GTA-Telecom Canada GTN-2000/ISDN Trial 
Planning Committee has been formed to develop 
plans for the National ISDN Trial/Government 
Intelligent Networking Pilot. An agreement was 
concluded to begin the trial in the fall of 1990, linking 
government users in Ottawa with users in both eastern 
and western Canada. Pilot locations could consist of 
Ottawa and major cities in most provinces. The trial 
will last one year. 
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Consistent with the overall theme of the 1990 
Government Telecommunications Planning Framework 
and Review, several government departments were 
solicited to describe their departmental networks and 
how they have enabled them to improve program 
delivery through gains in productivity and efficiency. 


7.1 Atmospheric Environment Service: 
National Communications System 


In 1982, the management committee of the 
Atmospheric Environment Service (AES) approved a 
major project to replace AES communications 
networks with more efficient network services, 
resulting in the National Communications System. 
This system consists of two components, which are 
currently being implemented: 


° 


the New Computer Communications System 


°o 


the Meteorological Satellite Information System 


New Computer Communications System (NCCS) 


The NCCS is an interactive system for the collection 
and dissemination of low-volume alphanumeric 
weather data, such as observations and forecasts. It is 
supported by a network of eight interconnected 
Tandem computers located in six regional nodes and 
two central nodes in Downsview and Dorval. The 
nodes are interconnected by carrier-supplied X.25 
accesses, with full redundancy designed into the 
network. 


The AES-developed Interactive Data Entry and 
Interactive Data Display applications software is run 
on each regional computer node. This software 
provides conversational access between remote 
weather office terminals and the host computer 
system. Users can display weather data and send 
information to the host for storage. Weather data are 
stored on the regional node and both national nodes. 


The NCCS replaces a teletype-based network, and will 
result in quicker dissemination of weather data. It is, 
however, backwardly compatible with teletype systems. 
The new network has permitted upgrades of 
communication links between the American National 
Weather Service and the Canadian Meteorological 
Centre. The Centre is now receiving more data more 
quickly, as a result. In addition, domestic data are 
being transmitted more quickly, which may eliminate 
one operational forecast run, in turn freeing more 
super-computer time to improve numerical forecasts. 
The NCCS will also replace interactive 

systems in some regions, freeing these systems for 
scientific functions. 


Meterological Satellite Information System (METSIS) 


The METSIS Network is the high-speed satellite 
communications component of the AES National 
Communications System which distributes 
meteorological charts and weather satellite imagery to 
AES weather centres and weather offices across 
Canada, via the ANIK-D communications satellite. 


Information is transmitted to the satellite from earth 
stations located in Downsview and Dorval. Both 
uplinks carry three data channels for satellite 
photographs and one for weather charts. A third 
uplink located in Edmonton transmits Arctic 
photographs to the Canadian Ice Centre in Ottawa. 


Weather centres are located in eight major cities 
across Canada. Data are delivered to the weather 
centres through receive stations located at each site, 
capable of capturing up to three METSIS data 
channels. Weather charts and photographs are 
reproduced on laser printers and standard digital 
facsimile recorders. 
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Each of 56 weather offices, through which AES 
disseminates most of its weather information to the 
Canadian public, has a METSIS receive dish which is 
interfaced to a multi-purpose display station capable 
of receiving two data channels. This configuration 
permits each weather office to receive weather charts 
on one channel and regional satellite photographs on 
the other. 


In addition to providing weather services to the public, 
AES provides weather, ice and sea-state services to 
the Department of National Defence, which has 
several stations on METSIS. AES also provides 


services to Transport Canada’s Flight Service Stations. — 


The METSIS network replaces low-speed facsimile 
networks for the distribution of charts and weather 
satellite images. Significantly more information is now 
delivered to weather offices more quickly. Distribution 
of weather data was previously schedule-driven, using 
facsimile circuits. Weather station users now access 
data as and when required and weather forecasters 
and briefers can decide whether to retain the 
information and for how long. 


Benefits of the National Communications System 


The National Communications System will increase 
the reliability of weather information distribution, 
providing full redundancy. More information will be 
available to weather offices, many of which will receive 
data which were formerly unavailable to them. The 
increased capacity will provide opportunities for future 
growth. 


The new network is more cost-effective than the one 
which it replaces. Its projected cost -- including full 
graphics workstations -- is the same in 1988 dollars as 
that of the previous system in 1981 dollars. Overall, 
the capacity to deliver more products more quickly has 
been achieved at an effective lower annual cost. 


The work environment of the weather offices will 
significantly change as a result of the system: it will 
move from a paper environment to an electronic one. 
The new tools will provide the means for productivity 
improvements both in the operation of the network 
itself, and, more important, for users in the weather 
offices, resulting in better service to clients. 


7.2 Senior Executive Network 


The Senior Executive Network (SEN) links Deputy 
and Assistant Deputy Ministers across the 
Government of Canada and provides them with access 
to information of common interest. The SEN is 
similar to communications networks established by 
organizations such as the Canadian Bar Association, 
whose members benefit from regular new information 
on the organization’s activities and from easy access to 
information relevant to the profession, as well as from 
electronic communications with other group members. 


The vehicle for the network is GTA’s GEMDES 
service, based on Telecom Canada’s Envoy 100 and 
iNet 2000 services, enhanced to meet GTA’s 
specifications. Facsimile is also considered an integral 
means of delivering certain types of information. 


One key assumption in designing the network service 
was that clients for the service are not necessarily 
computer-literate. Moreover, as senior executives, 
clients require information that is focused and 
relevant, as well as easily accessible. Clients’ needs will 
be met by a combination of customized user-interface 
software and customized access to data services. 


The challenge of meeting client needs increased by the 
range of computer platforms in use across the 
government. SEN has clients in 34 organizations. 
Approximately 70 percent of the clients have IBM- 
compatible personal computers, configured in various 
ways from stand-alone to mainframe-connected. 
Approximately 20 percent of clients currently use 
DEC All-in-One or IBM PROFS network systems 
with dumb terminals. An additional seven percent use 
Apple computers, while the remainder use other 
systems. 


The network services are being developed in three 
stages: 


i. In addition to messaging services, a range of 
government information of interest to senior 
managers is provided, generally through a series of 
private notice boards located on the iNet 2000 
server. Some information, such as graphic material 
(e.g. Statistics Canada’s The Daily), is delivered to 
Deputy Ministers via facsimile. 
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ii. Customized access to external and government 
databases that have been commercialized will be 
provided. 

ill. | New electronic government databases will be 


developed, if there is strong demand matched by 
departmental willingness to contribute. 


Following implementation of the first stage, existing 
services will be assessed with respect to relevance to 
client needs and ease of use in order to identify the 
priorities for subsequent stages. 


The long-range goal is to develop a network that 
includes all senior managers in the federal government 
(approximately 4,500 individuals). 


The Network is committed to allowing users to 
continue using their existing equipment to access the 
various services offered through the network. 


7.3 Correctional Service Canada: Offender 
Management System 


Correctional Service Canada (CSC) received approval 
from TBS in January 1988 to proceed with the 
development and implementation of the Offender 
Management System (OMS). The purpose of OMS is 
to automate CSC’s offender-related activities, from the 
admission of individuals into the federal penal system, 
to their release back into the community. 


The Offender Management System is a direct result of 
public enquiries, which recommended increased 
availability of accurate and up-to-date offender 
information to allow correctional staff to make timely 
decisions about offenders. The OMS is integral to the 
fulfilment of CSC’s mandate to protect the public, 
while meeting the needs of the offender population. 


The system is based on the implementation of a 
distributed database architecture in which computing 
power and databases are highly decentralized. This is 
a departure from CSC’s existing EDP environment, 
which is based on a hierarchial network of statistical 
multiplexers linking users to a corporate mainframe 
facility in Toronto via dedicated lines. Initial plans are 


to install Digital Equipment Corporation (DEC) 
microVAX-class minicomputers in some 70 locations 
across Canada, including every major correctional 
institution, District Parole Office, CSC Regional 
Headquarters and National Parole Board (NPB) 
office, as well as in the CSC National Headquarters. 
Each of these microVAX systems in turn provides 
computing services to a community of smaller sub- 
offices. The microVAX located in the Montréal 
District Parole Office, for example, serves a number 
of parole sub-offices in the Montréal area, as well as 
local users. 


Sixty-four microVAX systems were installed by the 
end of March 1990. In total, CSC’s network links over 
200 geographically distinct sites, and provides direct 
links to the NPB, Royal Canadian Mounted Police, 
Solicitor General of Alberta and SSC. 


The CSC’s long-term information technology plan 
includes migration of its EDP application systems to a 
distributed processing environment, following the 
OMS example. With this and other objectives in mind, 
a decision was made to implement a new networking 
infrastructure to support this environment into the 
1990s. CSC also decided that it would be advantageous 
to link existing mainframe users to this new network, 
eliminating the need for dual network operation. 


The communications network consists of two 
components: 


i. Local Area Network (LAN) 


At each MicroVAX site, a 10 Mbps Ethernet LAN 
links local users to the host. Local users can access 
the microVAX using either IBM-compatible 
microcomputers equipped with Ethernet cards, or 
VT100-class terminals. LAN installations in 
CSC/NPB office sites were completed in April 
1990. Detailed LAN surveys at selected CSC 
institutions were scheduled for completion later in 
the year. 


ii. Wide Area Network (WAN) 
Using the X.25 networking capability of the 


microVAX, users can access WAN facilities such 
as other microVAX nodes, CSC’s corporate 
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computing centre in Toronto or the computing 
resources of other government departments or 
agencies. Planning for the WAN began in 
March 1988. To meet specific OMS 
requirements, as well as TBS and future CSC 
requirements, a hybrid X.25 network was 
proposed, which incorporated both public and 
private X.25 facilities. In compliance with TBS’s 
approval for OMS, CSC approached GTA for 
assistance with the implementation of this 
network under the umbrella of GTA’s GPN 
contract with Unitel. Over the course of several 
months, CSC and GTA worked closely together 
to develop the necessary specifications and 
refine the CSC design. In September 1989, CSC 
signed a Memorandum of Understanding with 
GTA for the provision of a Corporate 
Infrastructure/WAN service within the GPN. 
Implementation began in December 1989 and 
was completed in 1990. 


Security features have been incorporated into the 
design of all communications hardware, services, 
systems and applications software. Adherence to these 
security measures is constantly monitored and is an 
integral part of all systems planning. All aspects of the 
CSC network are operated and managed entirely by 
CSC personnel. Network operations are based on a 
three-level support model, consisting of local, regional 
and nationally-based informatics staff. Because of the 
critical and sensitive nature of the information residing 
at each node, most aspects of network operations are 
highly centralized. 


All hardware and software installations, upgrades and 
enhancements must be extensively planned and 
carefully implemented to minimize the impact on 
correctional operations. 


To meet end-user needs, CSC’s National Support 
Centre was established to support this highly-technical 
environment. Network monitoring and trouble call 
management are provided from 07:00 to 19:00, with 
staff on call during off-peak times. 


To enhance network support operations, extensive use 
is made of network monitoring tools, including X.25 
monitoring equipment, modem management 
equipment and local area network monitoring 
software. 


7.4 Industry, Science and Technology 
Canada (ISTC): 3270 Network 


The ISTC 3270 Network provides access to a 
mainframe computer system which houses ISTC’s 
national applications and corporate database. Major 
mainframe applications include the following: 


RAMS - Resource Accounting Management System 

PRISM - Program Resource Information System for 
Management 

BOSS - Business Opportunities Sourcing System 

PEMD - Program for Export Market Development 


The mainframe applications support ISTC’s 
Establishment File and collectively form an integrated 
corporate database. This corporate database approach 
allows updates to be made through one application 
and reflected in the data used by the other 
applications. 


Data entry is usually done interactively, on-line, with 
an optional on-line enquiry capability. 


Printed output can be produced in Ottawa at ISTC 
Headquarters, or in the regional offices using the 
same communications lines. 


The 3270 Network provides services to ISTC Regional 
Offices located in each province and territory. The 
network also serves other government departments 
and agencies throughout Canada. Altogether, 31 cities 
are served by the network. 


Approximately 50 percent of mainframe users are 
located in Ottawa, and the remainder are dispersed 
across the country in regional offices and sub-offices. 
Of those cities other than Ottawa, 50 percent have a 
dedicated 3270 cluster controller, while the remainder 
use dial-up facilities. 


Public access is provided for use of the Business 
Opportunities Sourcing System. Companies that use 
this system are located throughout Canada, the United 
States and in some European countries. External users 
are served by either Datapac or Infonet, depending on 
location. 
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Headquarters personnel are linked to the ISTC 
mainframe in Ottawa by local lines, while regional 
users connect via Telecom Canada’s Datapac packet- 
switched network. Different types of Datapac access 
are used in different areas, depending on 
requirements. 


Sixty-eight cluster controllers configured for a total of 
550 terminals are located in 15 different cities. Prime- 
time usage on the mainframe is approximately 130 
concurrent on-line sessions. 


In offices with smaller volumes, the individual 
workstations which access the mainframe may be 
shared by the users of several applications. 


Workstations are either IBM 3270-compatible 
terminals or IBM-compatible microcomputers. The 
microcomputers access the host mainframe using one 
of three methods: 


If the microcomputer is close to a cluster 
controller and high usage is expected, a CXI 
3278 emulation board is installed allowing the 
microcomputer to be connected to a cluster 
controller via coaxial cable. This provides the 
same functionality and speed as a terminal 
connected in a similar manner. 


If the microcomputer is remote, either dial-up 
or dedicated Datapac 3101 access is used in 
combination with SIMPC communications 
software. This software allows microcomputers 
to emulate a 3278 terminal over asynchronous 
accesses. 


¥ If there are many microcomputers connected to 
a LAN, a 3270 gateway is installed on the LAN. 
This gateway provides all microcomputers 
connected to the LAN with access to the 
mainframe via a single access point. 


File transfers from the mainframe to the 
microcomputers are extensively used within the 
Department. The software allows files to be 
transferred over the different communications media 
used within ISTC. 


The output from batch jobs and screens dumps can be 
printed in the regional offices on the existing printers 


connected to the 3270 clusters. This is made possible 
by using specialized software on the mainframe. The 
host is also capable of initiating a Datapac connection 
to the appropriate printer when a job is ready to be 
printed. 


Other government departments, including External 
Affairs Canada, the Atlantic Canada Opportunity 
Agency, Western Economic Diversification Canada 
and Revenue Canada-Customs and Excise access one 
or more ISTC mainframe applications. The network 
services provided to these departments are equivalent 
to those provided to internal users. 


Security has been implemented at the computer log- 
on stage. Because the network must be flexible enough 
to provide access to public users in addition to internal 
users, it was more efficient to implement the required 
security on the mainframe than within the network 
itself. 


The 3270 network serves a dynamic environment 
where user requirements are constantly changing and 
increasing. The network is therefore continually 
modified. The use of Datapac for the regional offices 
allows this to take place without incurring large 
expenses. The network is constantly monitored to 
ensure efficient use and adequate throughput. 


7.5 National Research Council: CA*net 


In 1987, the National Research Council (NRC) 
convened a meeting of representatives of Canada’s 
research communities to discuss Canadian 
requirements for a national network. Based on the 
results of this meeting, it was agreed that improved 
facilities were needed. NRC worked with ISTC, 
DOC, and the existing NetNorth and CDNet networks 
to establish a new national network -- CA*net. NRC 
committed $2 million to establish a start-up fund for 
CA*net. A consortium made up of the University of 
Toronto, IBM Canada and Integrated Network 
Services Inc. (INSINC) won the bid to develop the 
network. 


Today, CA*net is fully operational and will be self- 
supporting (through member fees paid by regional 
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networks to interconnect to CA*net) after NRC’s 
initial funding is finished. Policy direction and 
financial management are controlled by the CA*net 
board of directors, consisting of representatives of 
each of the regional networks. The responsibility for 
daily operations and technical management rests with 
the University of Toronto. 


CA*net, Canada’s research network, provides data 
communication services throughout the country, 
linking regional/provincial networks across the nation 
and providing connections to similar networks in the 
United States and worldwide. 


CA*net links ten regional networks across Canada, 
providing vital computer communication services 
Canadian researchers need. With high speed 
communication capabilities, Canada’s R&D 
communities in universities, governments and private 
industries can collaborate, efficiently and effectively, 
on multidisciplinary projects. Researchers from coast 
to coast can share information or cooperate to find 
solutions to problems. Equally important is the 
network’s ability to stimulate the transfer of 
technology between public and private sector 
organizations. Technology developed in the laboratory 
can reach Canadian industry faster, giving Canadian 
companies the competitive edge they need. 


Facilities and resources provided by CA*net and the 
regional networks include 


data bases 

software 

supercomputers 

library collections 

electronic mail 

file transfer 

access to international R&D resources. 


CA*net is the third tier of a hierarchy of networks 
that reach across Canada. The first tier, the local area 
network, exists within a private sector firm, university 
or government laboratory. These local networks 
connect to a second tier of regional/provincial 
networks. Each of the ten Canadian regional 
networks provides communication links among the 
universities, governments and industries located within 
its province. Regional networks are autonomous, 
locally-managed networks with individual fee 


structures and policies. 


Each regional network in this second tier pays fees to 
interconnect to CA*net. In return, CA*net provides 
the regional network with computer communication 
capabilities across Canada, to the U.S. through 
NSFNET, and internationally via the Internet. 


CA*net and the regional networks currently use 
transmission control protocol/internet protocol 
(TCP/IP) on 56 kbps leased lines. The networks will 
support T1 (1.5 Mbps) and higher speeds as 
communication lines become affordable. Protocols 
will evolve towards international standards as these 
standards become established. CA*net is now 
participating in the ISTC feasibility study to develop 
very high speed networks. 


7.6 Revenue Canada Taxation: Tax 
Information Phone Service 


Revenue Canada Taxation (RCT) receives millions of 
telephone enquiries each year. These calls include 
general enquiries about various topics such as the 
Child Tax Credit, as well as specific requests for 
taxpayer information such as the status of personal 
income tax refunds. Approximately four years ago 
RCT decided to automate responses to as many 
enquiries as possible. This effort resulted in the 
introduction of a nationwide voice-data network called 
Tax Information Phone Service (T.I.P.S). 


The Service is a computer-based voice-response 
system that provides taxpayers who use Touch-Tone 
telephones with certain information. Digitally- 
recorded human speech is used to give the 
information to the taxpayer. 


Depending on the time of year, taxpayers can use the 
following services: 

° Info-Tax, which provides income tax and 
information about filing income tax returns; 


Telerefund, which provides the latest information 
on the status of income tax refunds; and 


-— 
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, Advanced Child Tax Credit, which provides 
information on whether taxpayers are eligible to 
receive the child tax credit prepayment, and 
when they can expect to receive the cheque. 


Twenty-eight District Taxation Offices are designated 
as T.I.P.S. nodes. The T.I-P.S. network is capable of 
handling over one million calls annually on 500 local 
and "800 Service" lines. Each node consists of a 
personal computer-based Voice Response System 
(VRS) which answers taxpayer calls, and a network 
interface machine which connects the VRS to RCT’s 
data network. To assist in managing incoming phone 
calls, the VRS is connected to the Public Switched 
Telephone Network via a Private Automatic Branch 
Exchange (PABX). 


With GTA’s assistance, a separate network was 
established, based on the GPN, for monitoring the 
nodes and for telemaintenance and application 
support. An automated monitor was developed to 
check system functioning 24 hours per day. The 
monitor makes periodic voice/Dual Tone 
Multifrequency (DTMF) Signalling and data calls to 
all nodes, and sends voice messages to a pager in the 
case of a malfunction. 


The basic objective of T.I.P.S. is to maintain or 
improve service levels during periods of increased 
service demand. T.I.P.S. is simple to use: the taxpayer 
need only press a few keys on the telephone in order 
to obtain the desired information. For added 
convenience, T.I.P.S. is available outside normal office 
hours, in some cases on a 24-hour basis. It is very 
efficient: for example, taxpayers who do not require 
detailed instructions can receive a response in less 
than one minute. This contrasts with an average 
interaction time of over four minutes for telephone 
conversations with RCT enquiries officers, and the 
associated higher telecommunications costs. 


The Service can adequately respond to most simple 
enquiries without assistance from enquiries officers, 
freeing RCT personnel to resolve more complicated 
problems. It allows the Department to respond to a 
growing tax-filing population without a corresponding 
increase in resources. This observation is consistent 
with results of an evaluation indicating favourable 
taxpayer response, and an overall decrease in 
personnel-assisted refund enquiries. It is expected that 


this trend will continue, and become more significant 
as taxpayers become familiar with the system and the 
information provided. 


Ensuring taxpayer confidentiality is the responsibility 
of the Department under the Income Tax Act. Since 
the T.I.P.S. network provides direct access to taxpayer 
information contained in RCT databases, security 
continues to be a prime concern. The security design 
was developed as part of the Risk Threat Assessment, 
with very specific guidelines for implementation. 
Proper taxpayer identification is a key issue for certain 
T.LP.S. applications. For example, the Telerefund 
application requires taxpayers to key in their social 
insurance number, date of birth and the amount of 
refund claimed on the income tax return. Only after 
confirmation of these data are taxpayers advised 
whether the return is processed and when a refund 
cheque can be expected. As an additional precaution 
against unauthorized access, the user is restricted to a 
limited number of attempts during the service period. 


The Department recognizes that voice-response 
technology is an excellent means of providing up-to- 
date information to taxpayers. The refund and 
payment enquiries applications are particularly well 
suited to this type of service, since the information 
needs are limited and well-structured. Any future 
applications of this kind would be prime candidates 
for T-LE-S: 


The Service currently serves only Touch-Tone 
telephone users. Rotary-dial telephone users must still 
be served by RCT personnel. While estimates vary, a 
large number of taxpayers -- perhaps as many as 
half -- do not have convenient access to DIMF 
service. Significant potential savings are therefore 
possible if the rotary service can be automated. The 
most promising approach would be to use speaker- 
independent word recognition. To mimic touch-tone 
operation, only digits 0 through 9, as well as a few 
control phrases such as "yes" and "no", must be 
recognized. It is only in the last few years that this 
technology has reached the market place. 


_ See ee ee 
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7.7 Supply and Services Canada: Software 
Exchange Service 


The Software Exchange Service (SES) was initiated by 
SSC to promote the sharing of government-owned 
applications software, information, documentation and 
related systems development investment among 
departments and agencies. In this way, it hopes to 
reduce government expenditures by avoiding 
duplication of effort. 


The SES team gathers information on software and 
documentation within the federal government that has 
the potential for common use. They use their 
Software Exchange Support System database to store 
this information about client software (both needed 
and available for transfer), as well as system 
descriptions and technical data. A catalogue of 
sharable software is currently available on diskette or 
in printed form. 


Efforts are in progress to make all of the database 
information available through an electronic bulletin 
board, allowing clients to make requests and 
suggestions, offer software for sharing, and exchange 
related information. 


In addition, the team sets up interdepartmental 
conferences and meetings to discuss common needs, 
and organizes software showcases involving both 
government and private-sector suppliers. Where no 
known software is readily available to meet a common 
need, SES will encourage cooperative development or 
acquisition. 


The service operates on the basis of shared ideas and 
information. To this end, departments are encouraged 
to submit to the SES office any information on 
systems software and documentation with the potential 
for common use, as well as their plans for future 
software development. 


Among the benefits offered to government 
organizations by the project are 

E quick, cost-effective solutions to users’ needs; 
reduced software development costs; 

faster systems development; and 

greater uniformity among government systems, 


° 


° 


° 


thus facilitating networking and the use of common 
protocols. 
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8. Government Telecommunications Expenditures Review 


8.1 Introduction 


This section of the Government Telecommunications 
Planning Framework and Review summarizes 
telecommunications resource expenditures in the 
federal government for fiscal years 1986/87 to 1989/90 
and forecasts these expenditures up to the end of 
1993/94. Public Accounts data are the primary source 
for identifying facilities-based expenditures (operating 
and capital). An additional dimension is given to this 
data by the use of information about Government 
Telecommunications Agency (GTA) recoveries, 
generated from GTA’s financial system. 


Public Accounts data, which originate within the 
federal government departments’ financial systems, are 
supported by a common expenditure coding system 
established by the Office of the Comptroller General. 
This financial coding system distinguishes 
telecommunications expenditures from other types of 
expenditures and provides the basis for this review. 


Changes to the financial coding structure and 
definitions for telecommunications were recently 
implemented (April 1, 1990). The purpose of 
streamlining the financial expenditure coding system 
for telecommunications was to reduce the burden on 
departments of reporting to central agencies, and to 
improve the government’s assessment and forecasting 
capability. Future editions of this document will 
reflect these changes. 
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8.2 Telecommunications Resource Expenditures 


Table 1 


TELECOMMUNICATIONS EXPENDITURES BY CATEGORY 
EGET = ae oe 


EXPENDITURE CATEGORY 1986/87 1987/88 saya | iensjao - DISTRIB. 
($K) ie © 1S eee - SSK) OF 1989/90 
: oe ditt 
(% 


TOTAL OPERATING 414,667 9 433,948 4,7 480,058 10.6 510,486 


TOTAL CAPITAL 422,219 3 442,752 «4.9 433,114 2.2 325,466 


TOTAL FACILITY-BASED ee 
EXPENDITURES 836, 886 AB 913.172) 4.2 835,952 


Source: Accounting, Banking and Compensation Directorate, Supply and Services Canada 


Total government facility-based expenditures 
surpassed the $900 million mark in 1988/89, increasing Graph 1 
by 4.2% from the 1987/88 level, and then declined in Se ; 
1989/90 to just under $836 million. The 1989/90 Telecommunications Expenditures 
expenditure represents a decline of 8.5% from Se 1986/87 - 1989/90 
1988/89. The drop in facility-based expenditures is 
due to the significant decline in capital expenditures of 10 
24.9%. During the period 1986/87 to 1989/90, 
facility-based expenditures showed an overall 
reduction; however, decreasing expenditures was not a 600 
trend during this period but rather the result of 
changes in 1989/90. Both Table 1 and Graph 1 reflect 4007 
these observations. 


= Expenditures 


800 


200: 


Total telecommunications expenditures comprise both E 
operating and capital expenditures. Over the past aoe nite 
years, the division between operating and capital has oes 

changed from being more or less equal to now being WM Opersting “2 Capital -*- Total 
approximately 60% operating and 40% capital. More 
detailed analysis of operating and capital expenditures 
is provided in subsequent discussions. 
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Table 2 


Repair: Lines, Te 
Equipment 


Rentals: oe 


TOTAL OPERATING 


Operating expenditures grew by 23% over the period 
from 1986/87 to 1989/90, averaging 7.2% per year for 
each of the three years. For 1989/90, they measured 
more than $500 million, an increase of 6.3% from 
1988/89. Operating expenditures, which are 
presented in both Table 2 and Graph 2, are divided 
into four component parts, namely "telephone service"; 
"message, data, other communications services"; 
"repair: lines, telecom equipment"; and "rentals: 
telecom equipment". 


Telecommunications services, which comprise 
telephone and message, data, other communications 
services, account for the major part of operating 
expenditures. In 1989/90 they represented almost 
53% of total telecommunications expenditures and 
approximately 87% of operating expenditures. 


Telephone service remains the largest of the two 
telecommunications service types, measuring 
approximately $295 million in 1988/89. Message, data, 
other communications services, although significantly 
less than telephone services, grew by 11.2% in 1989/90 
to more than $147 million. 


OPERATING EXPENDITURES BY CATEGORY 
1986/87 - 1989/90 


EXPENDITURE CATEGORY 1986/87 CHANGE 1987/88 


CHANGE 1988/89 CHANGE 1989/90 CHANGE DISTRIB. 
($k) FROM ($K) 


FROM ($k) FROM ($K) FROM OF 1989/90 
1985/86 1986/87 1987/88 1988/89 — EXPENDITURES 
: oo (%) (%) (x) (%) 
Telephone Service 248,290 4.1 261,110 5.2: 283,064 ae 294,742 Al 57.7 
Message, Data, Other S Be ae — 
Commun icat ion Services ee EO 2.9 132645 16.4: 147,483 EL? 28.9 


1.0 113,977 


“4.8 49,280 
Equipment lage 37 16 gee ts oes 7 15869 3.1 
414,687 2.9 433,948 4,7 480,088 


Source: Accounting, Banking and Compensation Directorate, Supply and Services Canada 


Te Oo beac 6.3 10.3 


10.6 510,486 6.3 100.0 


The remaining expenditures under the operating 
domain are repair and equipment rentals, which 
together are responsible for only 8.2% of total 
telecommunications expenditures, or 13.4% of 
operating expenditures. 


Graph 2 


Operating Expenditures 
1986/87 - 1989/90 


Expenditures 


£22 Telephone 


FE Message, Data otc. Other Operating 
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Table 3 


CAPITAL EXPENDITURES BY CATEGORY 
1986/87 - 1989/90 


EXPENDITURE CATEGORY 
($k) ~ FROM 


TOTAL CAPITAL 229 


24.3 442,752. . 


1986/87 CHANGE 1987/88 CHANGE 1988/89 CHANGE 1989/90 CHANGE DISTRIB. 
($k) FROM ~~ ($K)~—S FROM-—s ($K*) FROM 
(Lees 


OF 1989/90 


6/87 1987/88 1988/89 EXPENDITURES 
Co a. (x) (x). 


4.9 433,114 = 2,2 325,466 = -24.9 100 


Source: Accounting, Banking and Compensation Directorate, SSC 


Capital expenditures, the second component (38.9%) 
of total telecommunications expenditures, account for 
$325 million in 1989/90. This represents a decline of 
almost 25% from the previous year’s expenditures. 
The significant decline in 1989/90 is not representative 
of the total government, but rather the result of a 
major reduction in capital spending by Transport 
Canada. If 1989/90 total government capital 
expenditures excluding Transport Canada are 
compared with similar expenditures for 1988/89, 
growth is found to measure 1.4%. This reinforces the 
notion that the 1989/90 sharp decline in capital 
expenditures is not a common trait throughout the 
government. Neither is this decline in capital a 
historical trend. Over the three years since 1986/87, 
capital expenditures have declined by approximately 
23%, dropping on average by 7.4% per year. 
Individual yearly changes in expenditure levels, 
however, have fluctuated between 4.9% and -24.9%. 
Included in capital are outlays for telecommunications 
equipment, buildings or installations. 


Table 3 and Graph 3 provide a view of capital 

expenditures for the period 1986/87 to 1989/90. 
Graph 3 
oe Capital Expenditures 
— 4986/87- 1989/90 


Expenditures 
600 : 


Year 


~~~ Capital 
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Table 4 


TELECOMMUNICATIONS EXPENDITURES BY GROUP 
1986/87 - 1989/90 


PROGRAM GROUPINGS 
FROM 
1985/86 
0 


($K) 


Defence 


327 , 879 


8.6 369,805 


General Government 


Operat ions B5,596 17.4 83,005 


{ranspor tat ton 195,843 26.8 176, 888 


Social Bey: 66, 006 
2.3 


21.1 


63,519 
51,961 


Natural Resource Based a 
62,467. 


66,225 


Justice & Legal = 61,997 


External Affairs & Aid 21,832 4.5 24,442 


Comunicat fons & 


Culture 13,925 -6.9 13,938 


Industrial, Reclonat a 


Scientific/Technotogical 14,084 7 


TOTAL FACILITY-BASED 


EXPENDITURES - 836, 886 12. T, BG. 700 


Source: “Acco 


Total telecommunications expenditures, grouped 
according to program/department commonality, are 
shown in Table 4 and Graph 4. Groups identified are 
similar to those used to analyze government budgetary 
expenditures in Part I of the 1989-90 Estimates. 


It is worth taking a look at certain groups because of 
their unusual size or growth rates. For example, 
Defence is by far the largest group identified, 
representing approximately 48% of total 
telecommunications expenditures. In 1989/90, growth 
of this group’s expenditures measured 5.3%, well 
above the overall average of -8.5% 


Telecommunications expenditures for the 
Transportation group, now the third largest group, 
declined by 58.3%. From the review of capital 
expenditures, we know that Transport Canada 
reported significantly reduced capital expenditures, 
and therefore contributed greatly to lowering this 
group’s expenditure level. The Transportation group 


‘1986/87 CHANGE 1987/88 CHANGE 1988/89 


FROM 


12.9 


-3.0 
“97 


3.9 
27.5 


9 26,936 


23 


4.8 913, 2 


CHANGE 1989/90 CHANGE 
FROM ($K)} FROM 
1987/88 1988/89 


(%) (x) 


DISTRIBUTION 

OF 1989/90 

EXPENDITURES 
(%) 


($K) 


ae f 


379,715 399,996 


93, 842 97,917 


187,190 78,084 
70,811 70,378 
63,624 63,710 
59,923 61,612 


29,246 
14,656 17,570 
18,475 17,439 


4.2 835. 952 


‘ng. Banking and Compensation Directorate, ‘Supply ‘and Services Canada 


was responsible for 9.3% of total telecommunications 
expenditures in 1989/90. 


Graph 4 


TELECOMMUNICATIONS EXPENDITURES BY GROUP 
% DISTRIBUTION 1989/90 


Group 


ind, Reg, $c/Tech 4 
Comm & Culture 
Ext. Affairs &@ Ald 


Justice & Legal 


Natural Resources { 
Social : 


Transportation 


Gon. Gov't Operation 


Defence 


20 30 40 
Percentage 
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Growth in the Communications and Culture group Government of Canada [Department of 

was the largest of all other groups, measuring 19.9%. Communications Act RSC-1970, c.24-s.5(d)]. 

It is also one of the smallest groups with regard to its 

telecommunications expenditure level. In 1989, the Government of Canada proposed that 


GTA become a Special Operating Agency with 
increased autonomy and emphasis on commercial 


8.3 GTA Financial Activities operation. The transition from Common Service 
Organization to Special Operating Agency is now 

GTA is the branch of Communications Canada underway. 

delegated the responsibility of planning and ; 

coordinating telecommunications services for The Agency operates on a cost-recovery basis financed 

departments, branches and agencies of the through a revolving fund. 

Table 5 


GTA REVOLVING FUND (RF) 
1986/87 - 1989/90 


OPERATING EXPENDITURES 1986/87 CHANGE 1987/88 CHANGE 1988/89 CHANGE 1989/90 CHANGE DISTRIBUTION 
($k) FROM ($k) FROM ~—s($K)~—s#FROM-~—=C«($K=?)”~=—*&FROM~—_—«OOF':«1989/90 

1985/86 — 1986/87 =——i“(ité‘é«éw‘ BT /BB=——~—*«BB/B_—_EXPENNDITURES 

{x} (x) (%) (%) (4%): 


TELEPHONE SERVICE 


Total Government 248,290 4.1 261,110 ° 5.2 283,064 = 8.4 294,742 
Provided through GTA RF La ARIAS 0.4- 124,986 : 6522-141, 426 13°2::-162, 000 


Percentage of Total : 
Provided through GTA RF 47.4 Bt onc Berea | 94 0: 55.0 


MESSAGE, DATA, OTHER 
COMMUNICATION SERVICES 


Total Government 110,792 rd Oe LISS LT: 2.9 132,645 16.4 147,483. 
Provided through GTA RF 24,738 4.5° 26,920 B85 235,597 32.2 40,682 


Percentage of Total 
Provided through GTA RF aE 


OTHER OPERATING — REPAIR; 
EQUIPMENT RENTALS 


Total Government 


Provided through GTA RF 


TOTAL OPERATING 


TOTAL GOVERNMENT 414,667 5 4.7 480,058 10.6 510,486 
PROVIDED THROUGH GTA RF 142,464 : 6.6 = 177,023 16.5 202,682 


PERCENTAGE OF TOTAL 
PROVIDED THROUGH GTA RF - 34.4 36.9 39.7 


Note: GTA is financed by a revolving fund that covers all administrative, operational and capital expenditures. 
It is managed on a full cost revenue-dependent basis. 


Source: Accounting, Banking and Compensation Directorate, Supply and Services Canada 
Government Telecommunications Agency (GTA) 


a Ne a er ee ee ee ee ee 


66 Government Telecommunications Planning Framework and Review 
) 


Government Telecommunications Expenditures Review 


GTA Financial Activities 


eee 


Table 6 


GTA RECOVERIES BY SERVICE 
1986/87 - 1989/90 


GTA SERVICES 1987/88 


1986/87 
($k) 


($K) 


Intercity - Voice pee LU a 117, 662 


- Data —s-24, 738 26,920 


TOTAL INTERCITY —=135, 514 144,582 


Local - Voice 6,950 7,324 


- Data 0 0 


TOTAL LOCAL 6,950 7,324 


TOTAL GTA SERVICES 142,464 151,906 


Source; Government Telecommunications Agency (GTA) 


Tables 5 and 6 provide summaries of 
telecommunications expenditures recovered by GTA. 
It should be noted that the measurement of telephone 
service and message, data, other services expenditures 
recovered by GTA is based on results from the GTA 
billing process. The actual purpose for which the 
service is used may vary. For example, it is known 
that many clients use the government intercity network 
for the purpose of transmitting data and facsimile 
traffic, and yet for the purpose of billing, these charges 
are considered as expenditures for voice services. 
Recent studies estimate that for 1989/90, GTA may 
have recovered over 50% of total government 
message, data, other services expenditures. In the same 
study it was estimated that GTA recovered 
approximately 41% of total government telephone 
service expenditures. 


With reference to these tables, it is interesting to note 
the following: 


i. The proportion of total operating expenditures 
provided by GTA has remained relatively stable for 
the years shown in Table 5, increasing slightly in 
1988/89 and more so in 1989/90. This has occurred 
during a period when carriers were offering long- 


CHANGE 
FROM 
1986/87 
(%) 
6.2 
8.8 
6.7 
5.4 
0.0 
5.4 


6.6 


1988/89 
($k) 


1989/90 
($K) 


CHANGE 
FROM 

1988/89 
(%) 


DISTRIBUTION 
OF 1989/90 
EXPENDITURES 

(%) 


Lee 


CHANGE 
FROM 
1987/88 
(x) 
133,397: 
35, 597 


168,994 


13.4 152,332 
32.2 


16.9 


40,682 
193,014 


8,029 2 OB 9,668 


9) 0.0 0 


8,029 9.6 9,668 


177,023 16.5 © 202,682 


distance services at reduced rates to the public and 
small telecommunications users. GTA’s success in 
maintaining its share of total government operating 
expenditures is, at least in part, a function of its ability 
to hold down costs and to increase the efficiency of its 
services. 


ii. The operating category includes expenditures for 
repair and equipment rentals ("Other Operating") 
which are not areas of GTA cost recovery activity. If 
these are excluded from total operating expenditures, 
as shown in Graph 5, and GTA recoveries are 
compared to the residual operating expenditures 
(telecommunications services), a more realistic view of 
GTA’s recoveries is revealed. It can be seen that 
GTA recovered approximately 46% of 
telecommunications service expenditures in 1989/90. 


iii. Local telephone service to GTA-managed 
consolidations is billed direcily by telephone 
companies to departments. Therefore, it is not 
included in the amounts recovered by GTA. The 
relatively low figures for local service recoveries shown 
in Table 6 reflect this practice of direct billing to 
departments for local service. Clearly, GTA’s 
principal role, in terms of cost-recovery activities, is on 


ee 
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the intercity side. This fact camouflages the very 
important role that GTA plays in managing local 
service installations and, perhaps, the even more 
important role it plays as a consultant on systems, 
networks, etc., to other departments. 


Graph 5 


Services Recovered by GTA a 
1986/87 - 1989/90 


: % Services Recovered by GTA 
7 


87/88 88/89. 
Year. 


MM Telephone Message, Data, etc. EH Total Services 


iv. The growth in cost recovery activities related to 
both telephone service and message, data, other 
communications services significantly exceeds the 
expenditure growth in these areas. 


v. GTA recoveries are used to pay for operating costs 
(including the cost of acquiring telecommunications 
services provided to the federal government) and 
administrative and overhead costs associated with 
managing these services (salaries, accommodations, 
materials and supplies etc.). For 1989/90, 
approximately 8.6% of the $202 million recovered by 
GTA was allocated to administration and overhead, 
with the remainder going towards the operating costs 
and net profit. Net profit in 1989/90 amounted to 
$2.6 million. 
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8.4 Expenditures Forecast 


Table 7 


_ SUMMARY OF FORECASTS OF FACILITY-BASED EXPENDITURES 
1988/89 - 1993/94 


ACTUAL FORECASTS 


EXPENDITURE 1988/89 CHANGE 1989/90 CHANGE 1990/91 CHANGE 1991/92 CHANGE 1992/93 CHANGE 1993/94 CHANGE 
CATEGORY ($k) FROM = ($K)_ FROM ($k) FROM = ($K) FROM = ($K)_ FROM = ($K)_—_ FROM 
1987/88 1988/89 = 1989/90 «1990/91 1991/92 1992/93 

oo ) ) (x) (x) 


Operating 480,058 10.6 510,486 6.3 544.615 6.7 581,923 6.9 621,787 6.9 664,382 6.3 
Capital 433,114 -2.2 325,466 -24.9 360,291. 10, a 380,107 5.5 401,013 5.5 423,068 5.5 
TOTAL 913,172 . ee 904, 908 8.3 962,090 6.3 1,022,800 6.3 1,087,450 6.3 


NOTE; Forecasts are based on \ the use of exponential curve f it technic app lied 
to historical data. 


Table 7 presents forecasts of operating and capital i. Operating expenditures are forecast to grow 
expenditures for the years 1990/91 through 1993/94. annually by between 6 and 7% over the next few 
These forecasts must be treated with a certain amount years. This growth rate does not differ significantly 
of caution since they are based solely on extrapolation from the annual average growth rate of 7.2% during 
of limited historical data. Because of the rapid the past three years mentioned previously in this 
changes in technology, management and the regulatory section. Increased competition and resulting price 
environment taking place in the field of changes, increased use of digital facilities for both 
telecommunications, quantifying future expenditure voice and data, and the ever increasing demand for 
levels is difficult and uncertain. 

Graph 6 
In particular, in the recent applications to the CRTC 
for digital channel services, the major Canadian Telecommunications Expenditures 
carriers proposed significant reductions in charges. 1986/87 - 1993/94 


These tariff changes will undoubtedly affect the 
validity of the forecast operating expenditures. 
Reductions in digital channel service costs would have 
the effect of both reducing overall data 
communications costs and motivating users to employ 
digital communications services in place of more 
expensive or less efficient services. For example, the 
use of voice grade service for data transmission is 
likely to decrease with the introduction of less 
expensive digital channel service. 


Expenditures 
1?) 


87/88 Bales 89/90 90/91 91/92 92/93 
Year 


Nevertheless it is interesting to review the figures in 
Table 7, which were estimated using exponential curve BBE Operating Capital GE Total 
fit techniques, and to note the following: 
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new and improved services, combined with the 
shortened lead time required for implementation of 
new and emerging technologies, are likely to affect the 
size of operating expenditures in the future. 


ii. Capital expenditures are projected to grow by 
10.7% in 1990/91 followed by growth rates of 5.5% 
for the subsequent three years. 


iii. Total expenditures, which combine the growth 
rates of both operating and capital, are estimated to 
grow at between 6.3% and 8.3% over the next four 
years. 


iv. Telecommunications expenditures for the period 
1986/87 to 1993/94 are shown in Graph 6. The 
forecast expenditures identified here can be observed 
in the presence of past years’ figures. Generally 
speaking, it can be said that total telecommunications 
expenditures have been growing smoothly and steadily 
over the period (with the exception of 1989/90), and 
are predicted to continue doing so. 
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Table 8 


TELECOMMUNICATIONS EXPENDITURES BY DEPARTMENT /AGENCY 

(Descending order of total 1989/90 expenditures) 
DEPARTMENT / AGENCY 1987/88 
TOTAL 
($K) 


369,804 
175,916 
47,704 
40,948 
21,090 
22,804 
28,201 
15,442 
12,674 
10,017 
10,192 
Eyale 


1988/89 
TOTAL © OPERATING 
(90) 


1989/90 
CAPITAL 
($k) 


248,353 
25,503 
14,069 

15995 
2,049 


% CHANGE 
($K) 


151,643 
51,349 
34,402 
40,784 
26,605 
20,929 6,090 
21,490 3,748 
15,195 584 
13,743 54 
12,540 519 

9,321 3,685 
11,045 LN0e 
10,219 1,124. 

6, 088 5,183 

8, 683 1,645 

7,823 

5,718 

6,221 

5,060 

4,966 

5,160 

4,329 

3,053 

2,666 

2,596 

1,887 

2,147 

2,096 

2,111 

1,476 

1,152 

1,250 


379,715 
185; 327 
47,826 
44 963 
25,373 
24,974 
25,454 
155335 
13,024 
11,903 
11,986 
Sh; tah 
bby G69 sos 13.337, 
15; 549 Seth 972 
7,149 “1,095 
6.151 6.561 
10,673 8,148 


National Defence 
Transport Canada 
Royal Canadian Mounted Police 
Employment and Immigration Canada 
Revenue Canada Taxation Sees 
External Affairs and Internat’] Trade - 
Environment Canada 
Supply and Services Canada 
Health and Welfare Canada 
Revenue Canada Customs and Excise 
Fisheries and Oceans 
House of Commons 
Agriculture Canada 
Energy, Mines and Resources Canada 
Public: Works Canada = 
Communicattons Canada 
Correctional Services Canada 
Indian and Northern Affairs Canada 6,736 6,488 
National Research Council] Canada 5,141 5,784 
Industry, Science and Technology Canada * 5,876 6,157 
Statistics Canada : Oy ako 5,611 
Veterans Affairs Canada CE See aN AOE 4,168 
Secretary of State : 3,228 3,425 
Consumer and Corporate Affairs Canada 2,380 2,483 
Department of Finance Canada 2,203 2,256 
Privy Council] Office 2,879 2,036 
Public Service Commission of Canada ABE BE 2,303 
Department of Justice Canada 1,690 1,780 
Canadian Internat’) Development Agency 1,558 1,863 
Forestry Canada ** NA “ENA 
Atlantic Canada Opportunities Agency 383 994 
The Senate 1,442 1,221 
Nationa] Film Board 1,497 1,318 1,221 
Labour Canada 995 1,081 1,141 27 
Immigration Appeal Board 163 459 984 118 
Other Departments 145909 15,001 13,441 1,847 
Total 876,700 913,172 510, 486 325,466 


399,996 
76,852 
48,471 
42,779 
28,654 
27,019 
25,238 
15,779 
13,797 
13,059 
13,006 
12,047 
troy 
10,328 
9,639 
8, 506 
6,457 
6,054 
5,296 
5,187 
4,443 
3,241 
2,782 
2,683 
2,452 
2,308 
2,142 
2,111 
1,755 
1,276 
1,250 
1,221 
1,168 
1,102 
15,288 
835,952 


4 
— 


> 


1 4 


Nee 1 
BWODOCANAMADMDHPLOHFAMAMNUONMOWAWWOANOWNM Lr Oo or 


. PRON Rae ea Ra ‘. . + + 
MUOrOHR RHE PWOWM LODE OOAYNOIP OW DOOM YOW OM OO Wow 


pars 
> ine) ren: 

Oroowonnrm co 

Seareatne % 


4 


Source:Account ing,Banking and Compensation Directorate, Supply and Services Canada ; : 

* 1987/88 and 1988/89 expenditures are derived by combining expenditures for Regional Industrial Expansion 
and Ministry of State for Science and Technology. : 

** Forestry Canada was reported as part of Agriculture Canada in 1987/88 and 1988/89. 


Table 8 looks at telecommunications expenditures for 
the past few years by department. Capital, operating 
and total telecommunications expenditures are 
identified for 1989/90. 


A look at the distribution of total expenditures by 
department shows that the nine largest departments 
are responsible for over 80% of total expenditures in 


the government. The distribution of capital 
expenditures is even more skewed as demonstrated by 
the largest two departments which are responsible for 
almost 85% of total capital. As expected, operating 
expenditures are more evenly distributed throughout 
the government. 
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Table 9 


-Telecommunications Services Usage 
Total Government Profile” oe 
_ November 1989 . 


% of Departments Using Service 
by Source of Billing 


Common = Other 
Carrier - Telecom 
So OE WICE 


‘Provider 


Voice 


Government Intercity Network — ee 
Authorization Code , Credit Card ‘Calling 
DDD, IDDD, Operator assisted Calling ae 
Intercity Dedicated Circuits 
WATS, 800, 900 
Zenith 
Teleconference ee 
Mobile, Cellular Telephones ss 
Voice Messaging /Mail cee 


Data, Messaging, Image, Video _ ae - - : — . S 


Packet Switched Network es ae 
Circuit Switched and Dedicated Circuits : 
Intelligent Network ee 

Telex, TWX 

Electronic Mail 

Electronic Data Interchange 
Facsimile Network 
Video Teleconferencing 


Other 


Satellite: 


- Voice 0.0 2.4 0.0 
- Data 5 2.4 ee 0.0 
Secure Communications Network: 

- Voice 0.0 0.0 0.0 
- Data 0.0 2.4 2.4 
Digital Channel Communications 0.0 D5 0.0 
ISDN 3 


Table 9 looks at the percentage of departments in the telecommunications providers. The information 
government using the various telecommunications shown in Table 9 was compiled from results of 
services supplied by GTA, common carriers, and other surveying fifty departments (forty-two responded) in 


es ee ee ee | eee ee ee ae ee 
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the fall of 1989. This survey requested information 
from all but the very largest and smallest departments 
in the government. Most noteworthy of the 
departments excluded from this survey are National 
Defence, Royal Canadian Mounted Police, Transport 
Canada, and External Affairs Canada. 


Looking at the percentages in Table 9, ail departments 
report using voice category services. Packet-switched 
network services, circuit-switched and dedicated circuit 
services, and electronic mail services are also used by 
a significant percentage of departments. 


The Government Telecommunications Agency is 
identified as by far the preferred supplier of the 
popular services. One exception stands out: mobile, 
cellular telephone services. GTA made a business 
decision not to provide cellular telephone service. 
Instead, the Agency negotiated with the common 
carriers on behalf of departments for a favourable 
pricing scheme which is now available to all 
departments directly from the carriers. 
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List of Abbreviations 


ACIM Advisory Committee on Information Management 

CCITT Comité consultatif international télégraphique et téléphonique 
CRC Canadian Radio-television and Telecommunications Commission 
CSA Canadian Standards Association 

DOC Department of Communications 

EDI Electronic Data Interchange 

GEMDES_ Government Electronic Messaging and Document Exchange Service 
GPN Government Packet Network 

GTA Government Telecommunications Agency 

GTN Government Telecommunications Network 

HDTV High Definition Television 

IMAA Increased Ministerial Authority and Accountability 

ISDN Integrated Services Digital Network 

ISTC Industry, Science and Technology Canada 

LAN Local Area Network 

MSAT Mobile Satellite 

NCR National Capital Region 

RFI Request for Information 

RFP Request for Proposal 

SOA Special Operating Agency 

SSC Supply and Services Canada 

TAC Telecommunications Advisory Committee 

TAPAC Terminal Attachment Program Advisory Committee 

TBS Treasury Board of Canada Secretariat 


VSAT Very Small Aperture Terminal 
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Figure 2 
NIVEAUX DE CONCURRENCE 
Dispositions en matiére de réglementation pour les compagnies de téléphone, membres de Telecom Canada (suite a la décision sur AGT) 


Compagnies de téléphone, 
membres de Telecom Canada SASK New- 
TEL foundland 
(représentant 97 p. 100 Tel 
du marché canadien) Saskat- 
Colombie- chewan i Nouvelle- Terre- 
Type de concurrence Britannique (Note 1) & Québec | Brunswick | Ecosse Neuve 
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Services 
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Notes: 
1. Télécommunicateur régi par le gouvernement provincial. Les sept autres sont régis par le gouvernement fédéral (CRTC) VY - AUTORISE 
2. Prévu au début de 1991 X% - NON-AUTORISE 


3. Fera l’objet d’une étude par le CRTC au printemps 1991 
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